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B13.3.2 Surface and Near-Surface Soils

Three shallow soil borings were drilled in Stratum 2 (13_GN1, 13_GN2, and

13_GN3); three shallow borings were drilled in Stratum 1 (13_SA1, 13_SA2, and

13_SA3); one shallow boring (13_UGS)was drilled near the upgradient well; one

surface sample was collected near the 25-foot boring (13_25B211S); and one

surface sample was collected near the deep boring converted to a monitoring well

(13_DBMW49S).

B13.3.3 Vadose Zone Soils (Soil Borings)

Nine soil samples were collected for laboratory analysis in the deep boring

converted to a monitoring well (13_DBMW49). Three samples were collected in

downgradient well 13_DGMW78,and two from upgradient well 13_UGMW32. Five

samples and one duplicate were collected from the 25-foot boring (13_25B211).

B13.3.4 Groundwater Monitoring Wells

Three groundwater wells were installed at the site. Each was sampled in the fall

of 1992 for water quality testing of groundwater. A 4-hour pumping test was

conducted at the downgradient well, and a slug test was conducted at

13 UGMW32.

Boring locations within each stratum were randomized, as described in the SAP

(Subsection 6.4.2). At the time the SAP was prepared, the groundwater flow

direction was believed to be to the west. However, groundwater measurements

taken during the RI field investigation indicated that groundwater actually flows to

the northwest. Therefore, 13_UGMW32, is not directly upgradient of Site 13

because it was installed before the regional gradient had been verified.

Surface soils and lithologic samples from the borings were tested for organic

vapors using an HNu photo-ionization detector (PID) or a flame ionization

detector/organic vapor analyzer (FID/OVA). The field headspace values are in

Attachment I to Appendix B.

10020894.SCO\93\JL-5/2 a13-7
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B13.4 Surface Water and Sediments

(Surface water and sediment samples were not collected at this site.)

B13.5 Surface and Near-Surface Soils

B13.5.1 Description of Surface and Near-Surface Soil Samples

The surface soils at Site 13 are Sorrento loam series, characterized by 0 to

2 percent slopes typical of alluvial fans and flood plains (Wachtell, 1978). The

permeability for this series ranges from 0.6 to 2.0 inches per hour. The moisture

holding capacity of the near surface is from 0.16 to 0.21 inches per inch. This soil

is classified as Hydrologic Group B, which has a moderate water infiltration rate

when saturated.

B13.5.2 Analytical Results

Surface and near-surface soils (0 to 4 feet bgs) were sampled by stratum. In

addition, one upgradient surface soil sample was collected. A summary of

detected chemicals is in Table B13-2.

B13.5.2.1 Upgradient Area

Two samples from upgradient of Site 13 were analyzed for TFH, TRPH, and

metals. The samples were taken from 0 and 2 feet bgs near the upgradient

monitoring well location (13_UGS).

Total hydrocarbons (TFH) were not detected in either of the upgradient samples.

TRPH was detected in the surface sample at 936 mg/kg; however, TRPH was

below the detection limit (20 mg/kg) in the 2-foot sample. This sampling location

is paved with 3 to 4 inches of asphalt. The field notes indicate that some pieces

of asphalt may have been incorporated in the surface soil sample (S1454218).

10020894.$C0\93\JL-5/2 B13-8
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The shallow samples at Well 13_UGMW32 do not contain high levels of TRPH,

TFH, or metals.

The metals concentrations are presented in Table B13-2.

The soil vapor headspace values for the samples were less than 1 ppmv or not

detected.

B13.5.2.2 Stratum 1: Southeast of the Tank Farm

Eight shallow soil samples were analyzed from Stratum 1 for VOCs, SVOCs,

TRPH, TFH, and metals.

Acetone was the only VOC detected in the samples from Stratum 1, at

concentrations of 12, 16, and 34pg/kg; it was also identified in other samples

below the CRDL. Acetone is a demonstrated laboratory contaminant; the

maximum detected concentration in the trip blanks is 37pg/L. Toluene was

identified in some Stratum 1 samples at concentrations below the CRDL.

No SVOCs were detected in the soil samples. Miscellaneous SVOCs (i.e.,

benzo(b)fluoranthene, benzo(k)fluoranthene, bis(2-ethylhexyl)phthalate), chrysene,

fluoranthene, phenanthrene, and pyrene) were identified at levels below the CRDL.

TRPH was not detected at elevated levels in any of the samples. When detected,

the concentration ranged from 22 to 457 mg/kg. TFH-gasoline concentrations

were below 1 mg/kg in all samples; TFH-diesel was below 100 mg/kg.

Metals concentrations are presented in Table B13-2.

Headspace values were mainly nondetects, although up to 3 ppmv was measured

at 2 feet at 13_SA3. The values do not appear to correlate with analytical results

for soil samples.

10020894.SC0\93\J L-5/2 a 13-9
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TRPH levels in Stratum I are below 1,000 mg/kg. However, these samples are

located at the periphery of the stain.

B13.5.3.3 Stratum 2: Between Tank Farm and Building 242

Seven samples and two field duplicates were analyzed, for VOCs, SVOCs, TRPH,

TFH, and metals.

Acetone was the only VOC detected; it was detected in three samples, ranging

from 10 to 43 pg/kg, although a duplicate of the sample with 43 #g/kg showed a

nondetect. Acetone is a demonstrated laboratory contaminant; the maximum

detected concentration in the trip blanks is 37fig/L. Toluene was identified in

some samples at concentrations below the CRDL.

No SVOCs were detected in the samples. Miscellaneous SVOCs (i.e.,

benzylbutylphthalate, benzo(g,h,i)perylene, and benzo(b)fluoranthene) were

identified at levels below the CRDL.

Elevated levels of TRPH were not detected in any of the samples. TRPH was

detected in three of the samples, ranging from 33 to 328 mg/kg. TFH-gasoline

concentrations for the samples are all below 1 mg/kg. TFH-diesel was not

detected in any of the samples.

Metals concentrations are presented in Table B13-2.

The only organic vapors detected in soil headspace were at 13_GN2, with up to

3.4 ppmv at 2 and 4 feet. In general, there appears to be no correlation between

soil vapor headspace and analytical results.

None of the compounds identified in Stratum 2 appears to be a concern at the

levels detected.

10020894.$C0\93\JL-5/2 B13-10
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B13.6 Vadose Zone Soils

B13.6.1 Description of Subsurface Soil Samples

Sampling stations in the vadose zone include soil samples collected during

installation of the monitoring wells, and samples from the 25-foot boring.

B13.6.2 Subsurface Geology

Site 13 overlies approximately 575 feet of unconsolidated Quaternary sediments,

which in turn overlie the semiconsolidated bedrock of the Irvine Area Groundwater

Basin (Figure 3-2). From youngest to oldest, the Quaternary sediments are

differentiated into Holocene alluvial and colluvial deposits, primarily coarse stream

channels within a matrix of finer overbank deposits, and Pleistocene beach-

lagoonal and near-shore deposits (SAP, 1991).

Lithologies encountered during drilling at Site 13 were mainly silt with trace-to-

minor amounts of sand and fine gravel, and, in one well (13_DGMW78) mainly

sand containing varying minor amounts of clay, silt, and gravel. (See the soil

boring logs in Appendix K for more detailed lithologic descriptions.) These

lithologies suggest that a buried channel may be located at or near 13_DGMW78,

as shown in cross sections S13-S13' and S13A-S13A' (Figure B13-2). The cross

sections show a predominantly fine-grained, Iow-permeability matrix containing a

buried channel and a few continuous sand lenses. The trend of the possible

buried channel is not known because it was indicated at only one well; however,

it could be the former location of Bee Canyon Wash or a tributary to it. Bee

Canyon Wash now is in an aqueduct about 950 feet southeast of 13 DGMW78

(Figure 1-2, Section 1).

B13.6.3 Analytical Results

In general, vadose zone soils were analyzed for VOCs, SVOCs, TRPH, TFH, and

metals. Soils from the deep boring were also analyzed for pesticides. A summary

of detected chemicals in the vadose zone soils is in Table B13-3.

10020894.SCO\93\JL-5/2 B13-11
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Volatile Organic Compounds (VOCs). Acetone was the only VOC detected in

vadose zone samples. It was detected at 13 fig/kg in the 135-foot sample from

13_DGMW78, and at 58 and 48fig/kg in the 5- and 30-foot samples from

13_UGMW32. Acetone was also detected at 120 fig/kg in the 130-foot sample

from 13 DBMW49. Acetone was also identified below the CRDL in various other

samples. Acetone is a demonstrated laboratory contaminant; its maximum

detected concentration in the trip blanks is 37 fig/L. Other VOCs identified below

the CRDL include 2-butanone and benzene.

Semivolatile Organic Compounds (SVOCs). No SVOCs were detected in

vadose zone samples at Site 13. Bis(2-ethylhexyl)phthalate was identified at levels

below the CRDL in two of the samples.

Pesticides, Polychlorinated Biphenyls (PCBs), and Herbicides. Five different

pesticides were detected in the 5-foot sample from the deep boring, ranging from

5.03 to 12.5 fig/kg.

Hydrocarbons (TRPH, TFH). TRPH was detected at elevated levels in only one

sample (1,605 mg/kg in the 5-foot sample in 13_DBMW49). TFH-gasoline was

detected at levels below I mg/kg in all of the samples. TFH-diesel was detected

at a maximum concentration of 109 mg/kg in the 5-foot sample from 13_DBMW49.

Metals. Metals results are presented in Table B13-3.

Total Organic Carbon (TOC). TOC was detected at 13_DBMW49 (147 feet bgs)

at 183 mg/kg.

B13.6.3 Soil Vapor Headspace Concentrations

Figure B13-2 shows organic vapor analysis (OVA) headspace contours (ppmv)

superimposed on the geologic cross section. An area above the water table and

another area near the ground surface had elevated readings. The maximum

concentrations observed were 477 ppmv in the deep area and 21 ppmv in the

10020894,SC0\93\J L-5/2 B13-12
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near-surface area. There does not appear to be a relationship between field soil

headspace (organic vapor) levels and requested volatile analytes.

B13.7 Groundwater

Three monitoring wells were drilled during the investigation of Site 13. Table B13-4

summarizes the well construction, pump installation, and water quality sampling data.

Detailed construction diagrams are presented for each well in Appendix E. Depth to

groundwater at Site 13 is approximately 130 to 140 feet bgs.

B13.7.1 Site-Specific Hydrogeology

Water table elevations at the wells are shown on the geologic cross section

(Figure B13-2). All of the wells are screened across the water table, with 40-foot

screens. The hydraulic gradient at the site is about 0.008 fi/fi toward the

northwest (see Figures 3-4a, b, and c).

A 4-hour pumping test was run on Well 13_DGMW78, and a slug test was

conducted on Well 13_UGMW32; analysis of the test data is in Appendix F.

Transmissivities for Wells 32 and 78 are estimated to be 47 and 690 ft2/day,

respectively; hydraulic conductivities are 1.1 and 21.4 fi/day, respectively. These

measured values are within the range of typical conductivities for silt and silty

sand, respectively (Freeze and Cherry, 1979) and are also consistent with

lithologies logged during drilling. The approximately twentyfold difference in

hydraulic conductivity and transmissivity contributes to evidence that a buried

channel may be located at or near 13_DGMW78.

Using the range of hydraulic conductivities measured, the average linear

groundwater velocity is between 0.03 and 0.57 fi/day, assuming a porosity of

30 percent (Freeze and Cherry, 1979).

10020894. SC O\93\J L-5/2 B13-13
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B13.7.2 Analytical Results

Table B13-4 contains well completion details and groundwater sampling

information for the site. Groundwater samples were collected from the three wells

between 28 October and 23 November 1992. These samples, collected within a

time frame of one month, represent groundwater quality conditions at about the

same time. A summary of chemicals detected is given in Table B13-6.

Volatile Organic Compounds (VOCs). VOCs detected in groundwater include

benzene, ethylbenzene, toluene, xylene, and chloromethane. Benzene was

detected in all Site 13 wells, ranging from 23 to 730 fig/L, with the highest value

occurring in 13_UGMW32. Ethylbenzene was detected only in the downgradient

well at 2 fig/L. Toluene was detected only in 13_UGMW32at 2 fig/L. Xylene was

detected in all three wells, ranging from 5 to 58 fig/L; as with benzene, the well

with the highest concentration was 13_UGMW32. Chloromethane was detected in

13_DBMW49at 6 fig/L.

Semivolatile Organic Compounds (SVOCs). Bis(2-ethylhexyl)phthalate was the

only SVOC detected, at 26 fig/L in groundwater from well 13_UGMW32.

Pesticides, Polychlorinated Biphenyls (PCBs), and Herbicides. No pesticides

or PCBs were detected in the groundwater samples.

Hydrocarbons (TRPH, TFH). Total recoverable petroleum hydrocarbons were

not found above the detection limit. The TFH-gasoline fraction, detected in

groundwater from all wells, ranged from 0.068 to 1.690 mg/L; the highest level was

in 13_UGMW32. TFH-diesel was found at 0.308 mg/L in 13_UGMW32 and

0.436 mg/L in the downgradient well; it was undetected in the deep boring

monitor well.

Metals and Cyanide. Mercury was detected in the downgradient well sample at

0.16 mg/L; however, it was also found in the laboratory blank. No lead was

detected. A discussion of those groundwater constituents (including metals)

exceeding regulatory guidelines is presented below. Cyanide was not detected.

10020894.SCO\93\JL-5/2 B13-14
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General Chemistry. The concentrations of total dissolved solids (TDS) increase

across the site, from 1,540 mg/L at 13_UGMW32 to 2,910 mg/L at the

downgradient well. TDS is an indicator of dissolved chemical constituents in

groundwater, which also show the same trend: they all increase in concentration

as the sampling locations are further downgradient. This is shown graphically in

Appendix J, Piper and Stiff-type Diagrams. Alkalinity shows a different trend; it

ranges from 273 to 398 mg/L, and is highest in the well 013_DBMW49.

B13.7.3 Comparison with Drinking Water Standards

Analytical results were compared with the most stringent of three drinking water

guidelines: EPA maximum contaminant levels (MCLs), California MCLs, and

California action levels. Compounds that exceeded the state or federal MCLs in

the groundwater at Site 13 are listed in Table B13-7.

B13.8 Potential Contaminant Migration Pathways

Surface water runoff is not deemed to be a significant contaminant migration pathway

because the site topography is relatively flat and there are no discrete drainage ways.

The most significant pathway is migration downward through the vadose zone and into

the groundwater. Although the dominant lithology is silt, which may attenuate the

downward movement, deep horizontal sand lenses appear to be continuous over the

site. These sand lenses would permit lateral migration in the vadose zone. Below the

water table the preferential pathway is downgradient along the higher-conductivity, more

sandy zones.

B13.9 Summary and Conclusions

None of the samples from Stratum 1 or Stratum 2 had elevated levels of petroleum

hydrocarbons, VOCs, SVOCs, or metals. A 5-foot sample in the deep boring at the site

located in Stratum 1 did have an elevated TRPH concentration of 1,605 rog/kg.

10020894.$C0\93\JL-5/2 B13-15
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A concentration of benzene exists in the groundwater below Site 13, extending beyond

the site boundaries, and may be contributing to regional groundwater contamination

(Figure A1-4f). Fuel Tank Farm No. 2 may be the source of the benzene.

The groundwater contains elevated levels of aluminum, cadmium, manganese, selenium,

benzene, sulfate, chloride, nitrate/nitrite-N, and TDS. Analytical results from the shallow

soil strata and the vadose zone do not indicate Site 13 to be the source of these

contaminants.

TCE was not detected in the groundwater samples or in any of the soil samples at the

site. Site 13 does not appear to be a potential source for the regional groundwater

VOC contamination (OU-1).

10020S94,SCO_3_JL-5_ B13-1 6
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Table B13-1
Site 13 (OU-3): Types of Samples and Chemical Analyses

MCAS El Toro Phase I RI Technical Memorandum
Page I of 2

Groups of Analldes Requested a

Station Sample Sample Peetl- Genl. Groeo
Location/ Identl- Identi- Depth Semi- tides/ Herbi- Chem- Dioxlna/ Alpha/
Stratum ficatlon ficatlon (fi) VOCo VOCe PCBe cides TPH TFH Metals CN iotry TOC Furana Beta

Surface Water and Sediments (Nots;mp_,,d)
t

Surface and Near-Surface Soils

Upgradient 13_UGS S1454218 0 X X X
S1454219 2 X X X

13_DBMW49S S1454236 0 X X X X X

13 25B211S S1454220 0 X X X X X

Stratum 2 13 GN1 S1454227 0 X X X X X
S1454228 2 X X X X X

Stratum 2 13_GN2 S1454230 0 X X X X X
S1454231 2 X X X X X
S1454494b 2 X X X X X
S1454232 4 X X X X X

Stratum 2 13 GN3 S1454233 0 X X X X X
S1454234 2 X X X X X
S1454495b 2 X X X X X

Stratum I 113_SA1 S1454221 0 X X X X X
S1454222 2 X X X X X

Stratum I 13_SA2 S1454224 0 X X X X X
S1454225 2 X X X X X
S1454226 4 X X X X X

Stratum I 13_SA3 S1454156 0 X X X X X
S1454157 2 X X X X X
S1454158 4 X X X X X

Vadose Zone Soils

13_UGMW32 S1456210 5 X X Xc X X X
S1456204 30 X X

13 DBMW49 S1456201 5 X X Xc X X X
S1456202 10 X X Xc X X X
S1456217 16 X X Xc X X x
S1456216 20 X X Xc X X X
S1456215 25 X X Xc X X X
S1456208 30 X X Xc X X X
S1456214 80 X X Xc X X X
S1456207 130 X X Xc X X X
S1456203 147 X X

13 DGMW78 S1456675 120 X X X X X
S1456677b 120 X X X X X
S1456676 135 X X

13 2513211 S1456206 5 X X X X X
S1456205 10 X X X X X
S1456312b 10 X X X X X
S1456213 15 X X X X X
S1456212 20 X X X X X
S1456209 25 X X X X X

100208D2.SCO\93\JD-5/1
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Table B13-1

Site 13 (OU-3): Types of Samples and Chemical Analyses
MCAS El Toro Phase I RI Technical Memorandum

Page 2 of 2

Groups of Analytes Requested a

Station Sample Sample Pesti- Genl. Qrosm

Location/ Identl- Identi- Depth Semi- tides/ Herbl- Chem- Dioxins) Alpha/!

Stratum fication fication (fi) VOCa VOCa PCBa cidea 'rPH TFH Metals CN istry TOC Furana Beta

Groundwater

13_UGMW32 S1452083 X X X X X X X Xd

13_DBMW49 S1452078 X X X X X X X X'd

13_DG MW78 S 1452079 X X X X X X X X'd

a VOCs = Volatile Organic Compounds; Semi-VOCs = Semivolatile Organic Compounds;
PCBs -- Polychlorinated Biphenyls; TPH = Total Recoverable Petroleum Hydrocarbons;
TFH = Total Fuel Hydrocarbons; CN= Total Cyanide; TOC = Total Organic Carbon.

b Duplicate

c Pesticides and PCBs were not required by the SAP Amendment; these were analyzed before the SAP
Amendment was implemented.

d Nitrogen and inorganics

100208D2.SCO\93\J D-5/1



Table 0t3-2
SIts13 (GU- 3): Summary of Detected Chemicals In Sediments and Surface/Near-Smface Soil

MCAS El Tom Phase I RI Tlchnlcll Memorandum

$TAllON ID 13 30B2118 DVF{I) 13_DBMW498 DVF{I) 13 GN1 DVF{I) 13 GN1 13 GN2 t3 GN2 t3 GN2 13 GN2

SAMPLE NUMBER 8t4S4220 8t4E4230 $1-4s4227 8t-304223 81-304230 $ t-484231 81-4S4484 81'484232

8AMPLE DEPTH(FT. BG$) (0) (0) {0) (2) {0) (2) (2) (4)ANALYTE BY GROUP UNITS DVF(a) DVFia) DVF{I) DVF(i I OVF(&)
mETALS

SILVER MG/KG 0.43 U 0.43 U 0.43 U 0.48 U 0.43 U 0.46 U 0.49 U 0.49 U
_LUMINUM MG/KG 5690 6550 6030 9130 6250 8030 17600 14500
I,RSENIC MG/KG 2.5 2.0 2.7 2.2 U 2.9 1.7 b 2.3 3.9
_a,RIUM MG/KG 86.9 102 79.2 160 97.6 122 182 212
5ERYUJUM MG/KG 0.22 b 0.33 b 0.22 b 0.23 b 0.45 b 047 b 0.58 b 0.59 b
,CALCIUM MG/KG 2440 10800 3030 7940 4330 3780 5450 14500
_ADMIUM MG/KG I b 2 0.93 b I b 1.3 0.76 b 1.3 1.2
_OBALT MG/t(G 1.2 U 3.6 b 3.2 b 5.7 b 2.7 b 3.5 b 8 b 7.1 b
,3HROMIUM MG/KG 0.8 14.3 7.3 0.5 9.4 0.7 15.2 13.7
,COPPER MG/KG 6.2 13.3 5.7 7.5 8.4 6.9 10.2 9.9
IRON MG/KG 7840 8770 8540 12500 9080 11900 20700 19400
MERCURY MG/KG 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U
=rOTASSIUM MG/KG 2300 2420 2510 4090 2840 4040 6130 5390
MAGNESIUM MG/KG 2930 3810 3310 6140 3090 4780 8300 9730
MANGANESE MG/KG 130 214 147 240 172 219 308 308
5ODIUM NIG,q(G 172 b 394 b 210 b 306 b 275 b 217 b 292 b 632 b
_/ICKEL MG/KG 3.6 b 7.9 b 3.9 b 7.2 b 6.1 b 5.7 b 10.5 8.1 b
.EAD MG/'KG 27.6 74.2 17.8 2.2 43.3 1.8 2.7 2.7
_.NTIMONY MG/KG 2.5 U 2.5 U 2.5 U 2.0 U 2.5 U 2.7 U 2.8 U 3.7 b
SELENIUM MG/KG 0.1 U 0.14 b 0.1 U 0,11 U 0.11 b 0.11 U 0.18 b 0.12 U
THALLIUM MG/KG 0.14 U 0.14 U 0.18 b 0.25 b 0.14 U 0.15 b 0.20 b 0.21 b
VANADIUM MG/KG 18.3 23.3 20.9 294 21.5 28.5 49 47.2
_INC MG/KG 57.9 90.1 60.2 43.9 58.5 39 58.5 60
VOLATILE ORGANfC COMPOUNDS

UG/KG 3 J I 1° I I I I,c_EroLuE._ ]u_GI , Ij I 814 I J
, 4 ,J, 11 911 I u 10 lu_ 1111lu_ i ,_ Iu I 1212I."

5EklVOLATILE ORGANIC COMPOUNDS

_1S{2-ETHYLHEXYL_IPHTHALATE UG/KG 670 U 780 UJ 270 J 740 U 670 U 750 U 740 U 770 U
3YRENE UG/KG 270 J 780 UJ 070 U 740 U 070 U 750 U 740 U 770 U
5ENZO(GHI)PERYLENE UG/KG 200 J 780 UJ 870 U 740 U 160 J 750 U 740 U 770 U
NDENO(1 t213-CD)PYRENE UG/KG 230 J 780 UJ 670 U 740 U 670 U 750 U 740 U 770 U
5ENZO(B)FLUORANTHENE UG/KG 260 J 780 UJ 870 U 740 U 670 U 750 U 740 U 770 U
=LUORANTHENE UG/KG 330 J 780 U 670 U 740 U 670 U 750 U 740 U 770 U
3ENZO(K)FLUORANTHENE UG/KG 190 J 780 UJ 670 U 740 U 670 U 750 U 740 U 770 U
_,HRYSENE UGIKG 210 J 780 UJ 070 U 740 U 070 U 750 U 740 U 770 U
3ENZO(A)PYRENE UG/KG 210 J 780 LU 070 U 740 U 670 U 750 U 740 U 770 U
=HENANTHRENE UC-dKG 670 U 780 U 670 U 740 U 670 U 750 U 740 U 770 U
3ENZYL BUTYL PHTHALATE UG/KG 670 U 780 UJ 670 U 160 J 670 U 750 U 740 U 770 U
tOTAL FUEL HYDROCARBONS (DIESEL AND GASOUNE_

r_._,_ I._GI 12.5I_1 4_ I I 12.8I_1 14.11_JI12.8IU I 14.3IU I 14 ]u I 14.5I_rFH GASOLINE MO/KG 0.149 0.264 0.137 0.056 U 0.196 0.057 U 0.056 U 0.058 U
'OTALP.ECOWP.4m.EPelmoLEumHY=_O.S O_.P"/
mPH IMG/KGI 54 I I 3340 I I 10 I u I 20 I U I 328 I I 2O I U I 20 I U I 20 I U
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Table 313-2
SIts13 (OU- 3): Summary of Detected Chemicals In Sediments and $urf_ce/N®ar-Su_ace Soil

MCAB El Toro Phmm I RI Tlchnlgll MlfltOlllndum

STATION ID t3...GN3 t3_GN3 J I!GN3 t3 8A1 t3 BA1 13 SA2 t0 8A2 t3 $A2
SAMPLE NUMBER Et4_33 Bt4S4Z34 B14S441NS B1-48422t 81-444222 E1-48.4224 S1-4S4Z_S S1-4S4221

8AMPLE DEP'n.I(F'r.B_) (0) DVFJa) (2) DVF{e) r 42) (0) (2) 40) (2) 44)ANALYTE BY GROUP UNITS DVF{,[_ DVF(a) DVF{I) DVF(I} DVF{I) DVF{I)METALS

SILVER MG/I<G OAS b 0.47 U 0.46 U 0.43 U 048 U 0.43 U 0.33 U 0.33 U
ALUMINUM MG/KG 8910 10300 9410 8320 8910 9570 12700 15100
ARSENIC MG/KG 2.S 1.7 b 1.3 b 2.8 3.6 2 b 2.4 U 2.8 U
BARIUM MG_G 111 155 149 105 119 115 174 163
BERYLLIUM IdG/KG 0.23 b 0.19 b 0.19 b 0.2 b 0.23 b 0.28 b 0.51 b 0.,56 b
CA{ GlUM MGA_G S190 5470 5060 5560 6570 6970 5120 6290
CADMIUM MG/KG 1.S 0.9 b 0.74 b 0.78 b 1.4 I 0.62 U 0.61 U
COBALT MG/KG 4.4 0 59 b 4 13 4.4 b 5.2 b 4.3 b 7.8 b 8.3 b
CHROMIUM MG/KG 10.6 9.9 9.3 9.4 12.1 10.3 12.8 13.7
COPPER MG/KG 9.3 U 7.8 U 7.2 U 7.0 g.9 3.6 U 7.8 8.6
IRON MG/KG 116(]0 13800 12800 12000 12900 13000 16900 18600
MERCURY MGA<G 0.03 U 0.03 U 003 U 0.03 U 0.03 U 0.03 U 0.55 0,14
POTASSIUM MG_KG 3040 4260 3990 3180 3400 3720 S890 5320
MAGNESIUM MGJKG 4500 6120 5620 4540 5090 5360 7100 8290
MANGANESE MG_G 186 222 218 203 234 211 298 302
SODIUM MG/KG 303 b 260 b 326 b 207 b 315 b 363 0 354 U 386 U
NICKEL MG/KG 6.6 b 6.4 0 7.6 b 5.3 b 8.1 b 7 b 8 b 6.7 U
LEAD MG/KG 34.2 2.4 2.4 8 32.7 13.5 3.6 3.2
ANTIMONY MG/KG 2.5 U 2.7 U 2.7 U 2.5 U 2.8 U 2.5 U 28 U 2.7 U
SELENIUM MG/KQ 0.1 U 0.11 U 0.11 U 0.1 U 0.11 U 0.1 U 47 U 4.6 U
THALLIUM MC-,/KG 0.14 U 0.29 b 0.15 b 0.14 U 0.23 b 0.14 b 0.38 U 0.35 U
VANADIUM MG/KG 20.2 32.1 30.4 27.3 30.0 31.4 41.I 45.5
ZINC IdG/KG 65.1 43.5 41.8 43.9 64 53 56.3 S7.B
VOLATILE ORGANIC C - --u_-_i_WD$

43 ] 13 ] J I 34 5 1:1181 I UJ
SEIIIVOLA T/LE ORGAMC COMPOUNDS

BIS(2-E'I%HYLHEXYL}PHTHALATE UG/KG 670 U 720 UJ 770 U 870 U 750 U 20000 U 760 U 740 U
PYRENE UG/KG 670 U 720 UJ 770 U 670 U 750 U 20000 U 760 U 740 U
SENZO(GHI)PER'YLENE UG/KG 670 U 720 UJ 770 U 670 U 750 U 200_) U 760 U 740 U
INDENO(1:2r3'-CD)PYRENE UG/KG 670 U 720 UJ 770 U 670 U 750 U 20000 U 760 U 740 U
BENZO{B)FLUORANTHENE UG/KG 140 J 720 UJ 770 U 670 U 750 U 20000 U 760 U 740 U
FLUORANTHENE UG/KG 670 U 720 UJ 770 U 670 U 750 U 20000 U 760 U 740 U
SENZO(K)FLUORANTHENE UG/KG 870 U 720 UJ 770 U 670 U 750 U 20000 U 760 U 740 U
CHRYSENE UG/KG 670 U 720 UJ 770 U 670 U 750 U 20000 U 760 U 740 U
SENZO(A)PYRENE UG/KG 870 U 720 UJ 770 U 670 U 750 U 20000 U 760 U 740 U
PHENANTHRENE UG/KG 670 U 720 UJ 770 U 670 U 750 U 20000 U 760 U 740 U
BENZYL BUTYL PHTHALATE UG/KG 670 U 720 UJ 770 U 670 U 750 U 20000 U 760 U 740 U
TOTAL FUEL HY]DROCARBON$ (DIESEL AND GASOLINE_

12.7Iu I 13.4Iu I 1,.4lu I 12.0 52.1i., I 12.iv i 1,,.2iu I 1,, iuTFH GASOLINE MG/KG 0.056 0.054 U 0,050 U 0,13 0.319 0.09 0.057 U 0,056 U
ro._. _coVE_.E _UM._OCA_ONS rr_=,l
TRPH ]_G I 1"0 I I 20 I U I 30 I I 22 I I 197 I I 147 I I 20 I U I 20 I U

..... Sh4;mt 2 of 3



Table 313-2
Site13 (OU- 3): Summary of Detected Chemlcala In Sediments and Surface/Near-Surface Soil

El Toro Phue I RI Technical Memorandum

STATION ID 13 8A3 t3_SA3 13 8A3 I t3_U05 13 U08SAMPLE NUMBER 81-4.14tH S14_St07 $1'_.,14183 S14142t8 St'4142t $

SAMPLE DEPl14(FT.BGB) (0) DVI=(I_ {2) DVF(I) (4) DVF(a) I (0) (2}ANALYTE BY GROUp UNI'III DVF(a) DVF(a)
METALS
SILVER MGIKG 0.43 U 0.445 b 0.63 b 0.44 U 0.47 U
ALUMINUM MO/KG 6110 8070 10700 11300 11400
ARSENIC IdGJKG 35 276 U 3.4 3.1 1.8 b
BARIUM MO/KG IO0 110 177 62.6 160
BERYU.IUM MGIKG 0.18 b 0.35 b 0.63 b 0,22 b 0.47 b
CALCIUM MO/KG 6510 3230 7820 3480 9540
CADMIUM IdGA_G 1.3 0.01 U 0.65 U I b 1.1 b
COBALT MO/KG 3.6 b 5.5 b 0 b 0 b 6.5 b
CHROMIUM MG_KG 0 9 15.8 18,3 10.7
C'.)_'H't:K MO/KG 10.2 U 7.5 10.3 14.8 8.7
IRON MO/KG 9460 12300 19900 18900 14100
MERCURY MG/KG 0.03 U 0,22 0.25 J 0.03 U 0.03 U
POTASSIUM MO/KG 2710 4020 5400 4820 4370
MAGNESIUM MGIKG 3810 4610 0120 7280 8960
MANGANESE MG/KG 162 210 323 250 253
SODIUM MO/KG 351 b 276 U 366 U 390 b 302 b
NIC_L MG._O 8 b 5.3 b 10.5 11.5 0,4 b
LEAD MG.q(G 250 2.6 4,4 9.7 1.9
ANTIMONY MGfKG 2.5 U 2.7 U 29 U 2.6 U 2.7 U
SELENIUM MGfKG 0.15 b 4.6 U 4,9 U 0,11 U 0.11 U
THAU.JUM MGdKG 0.14 U 0.35 U 0.37 U 0,25 b 012"; b
VANADIUM MO/KG 22.7 30.2 50.7 41.5 34
ZINC MG,I(G 56.7 30.0 83.4 42.9 49.4
VOLATILE ORGANIC COMPOUNDS

TOLUENE UG/KG J 3 J S J - -ACETON_ U_KGI'_ I I 3 IJI 0 IJI I I I I I I I I I
SEMIVOLATILE ORGAmC COMPOUNDS
BIS{2-ETHYLHEXY].)PHTHALATE UG/KG 150 J 730 U 780 U
PYRENE UG/KG 170 J 730 U 780 U
BENZO(GHI)PERYLENE UG/KG 670 U 730 U 780 U
INOENO(1,2,3-CD)PYRENE UG/KG 670 U 730 U 780 U
BENZO(B)FLUORANTHENE UG/KG 210 J 730 U 780 U
FLUORANTHENE UGIKG 300 J 730 U 780 U
BENZO(K) FLUORANTHENE UGIKG 180 J 730 U 780 U
CHRYSENE UG/KG 170 J 730 U 780 U

BENZO{A) PYRENE UG/KG 670 U 730 U 780 U
PHENANTHRENE UG/KG 200 J 730 U 780 U
BENZYI. BUTY1. PHTHALATE UG/KG 670 U 730 U 780 U

TOTAL FUEL HYDROCARBONS (DIESEL AND GASOLINE_

_.O,ES_ ._ 38'41 t 133 u I I ,3. u I ITFH GASOLINE MG/KG 0,068 , 00_ Iu 1140 u u0059 Iu I 130.052 U I oo_,Iu I I I i
TOTAL RECOVERABLE PETROLEUM HYDROCARBONS _qPH_

TRPH IMG/KGI 457 I j 20 I U I 20 I U I O3" I I 20 I U I I I ] I I
(a) A definition of each data val_letlo* flag (DVF) Is provided in Table B-1.
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Table 5t 3-3

Site13 (OU- 3): Summary of Detected Chemicals in the Vadoee Zone (Subsurface) Samples

MCA$ El Toro Phase I RI Technical Memorandum

8AMPLE NUMBER 8145625 51459201 81409213 814.56212 5_456206 81456201 $1456202 $t4962t7
EAMPLE DEPTH(FT.BGE) (S) (10) (16) (20) (25) (6) (10) (10)

ANALYTE BY GROUP UNII_ DVF{i} DVF{a) DVF(a) DVF(&)
GENERAL CHEMISTRY
TOT/<LORG^N_CCARBO_ I--C-/KGI I I I f _ I I I I I I I I I I
METALS
SILVER MB/KG 0.81 J 0.43 UJ 0.53 J 0.59 J 0.01 J 0.33 U 032 U 0.31 U
ALUMINUM MG/KG 10700 J 2420 J 11900 J 19600 J 13600 J 8450 8700 5400
ARSENIC MG/KG 3.3 J 0.92 J 3.1 J 3.5 J 3 J 2.4 2.2 b 2.1 b
BARIUM MB/KG 240 J 51.6 J 194 g 271 J 173 J 125 154 126
BERYUJUM MB/KG 0.95 J 0.21 UJ 0.69 J 0.81 J 069 J 0.19 U 0.25 b 0.15 U
CALCIUM MB/KG 10800 J 4540 J 5730 J 15300 J 11200 J 9660 11200 3030
CADMIUM MB/KG 1.8 J 0.29 J 1.2 J 1.9 J 1.4 J 1 b I b 0.64 b
COBALT MB/KG 8.7 J 1.7 J 5.4 J 9.3 J 7 J 5 b 5.3 b 3.2 b
CHROMIUM I_=/KG 19 J 3.3 J 12.5 J 19.9 J 14.5 J 19.4 9.1 5.7
COPPER MB/KG 15.5 J 2.7 UJ 9.4 J 13.5 J 10.8 J 10.7 68 6.3
IRON MB/KG 25600 J 3770 J 17100 J 24400 J 18500 J 12100 12600 5300
POTASSIUM MG/KG 0860 J 981 J 5390 J 5930 J 4940 J 3680 3650 2840
MAGNESIUM MO/KG 121O0 J 1570 J 8010 J 11900 J 9370 J 5340 6960 3770
MANGANESE MB/KG 395 J 93.4 J 291 J 355 J 302 J 227 255 183
SOOIUM MCdKG 1400 J 306 J 1070 J 1570 J 1310 J 322 b 845 b 722 b
NICKEL MC.dKG 15.9 J 1.6 UJ 9 J 12.7 J 10.9 J 6.1 b 5.8 b 4.2 b
LEAD MCdKG 3.3 J 0.64 J 2.2 J 3.1 J 2.4 J 15.1 d 1.6 1.0
ANTIMONY MB/KG 2.9 UJ 2.5 UJ 2.0 UJ 2.9 UJ 2.8 UJ 2.6 U 2.5 U 2.5 U
_FLI=NIUM MCdKG 0.12 UJ 0.1 UJ 0.14 J 0.12 UJ 0.12 UJ 0.1 U 0.09 U 0.09 U
THALLIUM MB/KG 0.36 J 0.14 UJ 0.27 J 0.39 J 0.21 J 0.19 U 0.2t b 0.18 U
VANADIUM MGA<G 61.6 J 9.7 J 41.2 J 644 J 50.1 J 259 31.3 20.4
r.INC MG,/KG 78 J 11.0 J 53.5 J 72.3 J 57 J 582 46.7 30

VOLAT/LE ORGAN/C COIF'OUNDS

ACETONE UO/KG 12 U 10 U 4 J 12 U 4 J 15 U 90 U 38 U
BENZENE UG/KG 12 U 10 U 11 U 12 U 12 U 11 U 12 U 11 U
!*BUTANONE UG/KG 12 U 10 U 11 U 12 U 12 U 3 J 4 J 11 U

SEMIVOLA TILE ORGANIC COMPOUNDS

EIS(2.ETHYLHEXYL)PHTHALATE I UG/KG ] 010 r u I 680 [ u [ 750 [ u [ 800 I u I 770 [ u I 260 I J I 770 I u & 750 I u
PE$ T/CfDES AND PCB,s
ENOOSULFAN SULFATE UG/KG 5.77 3.53 U 3.74 U
3HC-OELTA UG/KG 5.03 197 U 193 U

4T4'.DDT Lk3/KG 12.5 3.53 U 3.74 U
ENDRIN KETONE UG/KG 5.2 3.83 U 3.74 U

4r4".DDD UG/KG 6.09 3.83 U 3.74 U
TOTAL FUEL HYDROCARBONS ,_A_._E___IAND GASOLINE)

TrHO,ESEL IM GI 152lul t26 tul 14 luJ 155IuI 144lul 109IJI 101lu, I 14.2I wTFH GASOLINE MB/KG 0.061 U 0.051 U 0.057 U 0.241 008 0.056 U 0.050 U 0.057 U
TOTAL_COVE;.U,.__ou_c_,V. ROC*_O~Srr..,_
rRPH IMG/KGI 20 I U I 20 t U I 20 I U I 20 I U I 20 I U I 1005 I I 20 I U I 20 r U
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Table 313-3
Site13 (OU- 3): Summary of Detected Chemicals in the Vadose Zone {Subsurface) Samples

MCAB El Toro Phase I RI Tichnicll Memorandum

STATION ID t2_DBMW45 13_D_m_/49 OVF(a) 13_DBMW48 DVF(a) 13 DBI_N48 DVF{a) 13_DBMW45 DVFJal 12_DBMW49 DVF{a} 13_OGMW78 13_DGMW72

SAMPLE NUMBER 81U82tl S14MI2t8 B1456202 8t4JS6214 514s6207 B1488202 514_8873 St486li77
SAMPLE DEPTH(FT.B_) (20) (20) (30) (80) (130) (147) (12o) (1z0)

ANALY'rlE BY GROUP UNITS DVF(a) OVF(a) DVF[Á)GENERAL CHEtM-*YKY

TOTAL ORGANIC CARBON IMG/I(Gt I I I I I I I I I I 133 I I I I I
METALS

SILVER MG/KG 0.5 b 0.33 U 0.33 U 0.33 U 0.3 U 0.46 U 0.43 U
ALUMINUM MG/KG 20300 11500 6710 6880 2270 4680 894
ARSENIC MG/KG 6 3.6 1.0 b 2.9 0.93 b 0.72 b 0.24 b
BARIUM MG/t(G 176 182 96.9 168 26.4 b 52.2 12.4 b
BERYLLIUM MG/KG 0.5 b 0.30 b 0.19 U Q19 U 0.17 U 0.19 U 0.1 U
CALCIUM MG/KG 13700 11700 7890 20000 1420 11700 755 b
CADMIUM MG/KG 1.7 1.4 1.3 1.1 b 0.52 b 1,0 0.24 U
COBALT MG/KG 9.2 b 7.5 b 4.2 b 4.3 b 1.7 U 1.9 b 1.2 U
CHROMIUM MG/KG 18.5 12.2 7.5 7.4 3.2 4.9 1.4 b
COPPER MG/KG 12.7 9.8 5.6 b 4.7 b 1.7 b 3.7 b 0.07 b
IRON MG/KG 25800 15900 10300 9920 2910 5170 1060
POTASSIUM MG/KG 7200 4810 2710 2420 716 b 1170 216 b
MAGNESIUM MG/KG 12400 91DO 4930 4760 1110 2470 432 b
MANGANESE MG/KG 376 298 105 201 56,9 11g 19.0
SODIUM MG/KG 2040 1960 872 b 543 b 204 b 253 b 170 b
NICKEL MG/KG 13.3 10.0 7.4 b 5.0 b 1.7 U 5.5 U 1.8 U
LEAD MG/KG 4.2 3 1 1.8 0.72 0.95 0.35 b
ANTIMONY MG/KG 3 b 2.6 U 2.7 b 2.6 U 2.4 U 2.0 U 2.5 U
SELENIUM MG/KG 0. t U 0.09 U 0.09 U 0.09 U 0.00 U 0.11 U 0.1 U
THAU. IUM MG/KG 0.42 b 0.42 b 0.19 U 0.24 b 0.17 U 0.15 t) 0.14 U
VANADIUM MC.dKG 63.0 43.4 29.3 29.2 9 b 14.7 3.7 b
ZINC MG/KG 61 60.4 35 30.3 9.1 10.9 5.9
VOLATILE ORQAMC COMPOUNDS

ACETONE UG/KG 70 I B 93 U 20 I U 40 U 120 DB 11 U 10 U
i

BENZENE UG/KG 13 ] U 12 U 11 t U 12 U 11 U 11 U 10 U2-BUTANONE UG/KG 5 J 12 U 3 J 12 U 5 J 11 U 10 U
SE]II1/OLATILE ORGAN/C COMPOUNDS

BIS(2-ETHYLHEXYL)PHTHALATE IUG/KG I 870 [ U I 700 I U I 200 I J I 700 I U I 73O I U I I I 72O I U I 080 I U
PESTICIDES AND PCE_
ENDOSULFAN SULFATE UC_G 4.35 U 3.91 U 3.69 U 3.9 U 3.64 U
BI.lC-DELTA UG/KG 2.24 U 201 U 1.0 U 2.01 U 1.87 U
4,4'-DDT UG_G 4.35 U 3.91 U 3.69 U 3.9 U 3.64 U
ENDRIN KETONE UC_G 4.35 U 3.91 U 3.69 U 3.9 U 364 U

4,4'-DDU UG/KG 4.35 U 3.91 U 3.09 U 3.9 U 3.84 U
TOTAL FUEL HYDROCARBONS (DIESEL AND GASOLINE}

T. ESEL IMo Ol108lu, I 146 14 lU, I 143lull 136lU, I t 113.7 lul 127[U!TFH GASOL NE MG/KG 0.066 U 0.059 U 0056 U 0.059 U 0.055 U 0.055 U 0.051 U
ITOTAL RECOVERABLE PETROLEUM HYDROCARBONS _I'RPH)
rRPH IMG/KGI 2O I U I 20 I U I 20 I u I 20 l u I 20 I U I 1 i 43 I I 20 I u
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Table B13-3

Site13 (OU- 3): Summary of Detected Chemicals In the Vadose Zone {Subsurface) Samples

MCA$ El Tom Pha_ I RI Technical Memorandum

-°"°1I"-I I"-'l '-ow.,r 11SAMPLE NUMBER $14555?9 81458210 il 4,_264
8AMPLE DEPTH(FT.BGB) (1_S) (0) (30)

ANALYTE BY GROUP UNITS DVFJa) DVFla)
GENERAL CHEMISTRY
TOTAL ORGANIC CARBON I M_G I I I I I $14 I J I I I I I I I ] I I
METALS
SILVER MG/KG 0,43 UJ
ALUMINUM MS/KG 4980
ARSENIC MS/KG 1.1 h
BARIUM MS/KG 119
BERYLLIUM MS/KG 0,14 b
CALCIUM MS/KG 6740
CADMIUM MS/KG 1.1
COBALT MC-_(G 2.5 J
CHROMIUM MS/KG 5.3
COPPER MS/KG 4.1 b
IRON MS/KG 8330
=OTASSIUM MG/KG 2340
_.GNESIUM MG/KG 34530 __
_ANGANESE MG/KG 182
SODIUM MG/KG 570 b
NICKEL MC-t/KG 5.9 h
LEAD MS/KG 0.95
ANTIMONY MG/KG 2.5 U

_SELENIUM MG/KG 0.1 U
F_THALLIUM MG/KG 0.19 h

_ANADIUM MG/KG 21.1 _INC MS/KG 2_ I
VOLATILE ORGANIC COMeOUNDS

_ENZENE UC.dKO 11 U 10 U 6 J
-BUTANONE UG,_G 11 U 10 U 12 U

SEMIVOLATILE ORGANIC COMPOUNDS
_IS(2-ETHYLHEXYL}PHTHALATE I US/KG I ] I 6gO I U I I I [ I I [ [ [ [ [ I
PESTICIDES AND PCBs
ENDOSULFAN SULFATE UG/KG 3.44 U
3HC-DELTA UG/KG 1.77 U
4,4'-DDT UG,'KG 3.44 U
[NDRIN KETONE US/KG 3.44 U

4_4'-DDD UG/KO 3.44 U
'OTAL FUEL HYDROCARBONS (DIESEL AND GASOUNE)

TFH DIESEL MG/KG 13 U,FH_B_-,NE ,M_O,- I 10.0_'lul I I I I r I I I I I I
'OTAL RECOVERABLE PETROLEUM HYDROCARBONS ('TRPH)

'rRPH IuG/Ko I I I 20 I u I I I I I I I I I r I I

(a) A tie.Ilion of each data vMIdMion flag (DVF) is provided in Tal_e B-I.
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TM'CTO145 CLE-CO1-01F145-B18-0001

Table B1 3-4

Site 13 (OU-3): Well Construction Details
MCAS El Toro Phase I RI Technical Memorandum

station Identification

Item 13_UGMW32 13_DBMW49 13_DGMW78

Survey Location--Northing 552185.56 551909.33 552020,52
Survey Location--Easting 1546830.70 154690.64 1546324.24

Ground Surface Elevation (ft above MSL_ 285.37 280.08 276.34
Measuring Point Elevation (ft above MSL=) 285,22 280.63 276.14

Measuring Point Location Top of well Top of well Top of well
casing casing casing

Type of Surface Completion Below ground Above ground Below ground

Casing Diameter and Material 4-inch 4-inch 4-inch
Schedule 40 Schedule 40 Schedule 40

PVC PVC PVC

Screen Diameter and Material 4-inch SS 4-inch SS 4-inch SS

Screen Interval (ft bgsb) 144-164 142-182 127-167

Length of Drop Pipe (ft bgsb) 181 175 168

Make and Model of Installed Pump Grundfos Grundfos Grundfos
Rediflow 2 Rediflow 2 Rediflow 2

Date of Pumping Test Slug tested NA 4-hour
23Oct92 pumpingtest

23 Nov 92

Dateof WaterQualitySampling 28 Oct 92 16 Nov 92 23 Nov 92

aMean sea level

bBelow ground sudace

NA= Not Applicable
SS=Stainless Steel

10020B62.SCO\93\JD-5/3



TM'CTO 145 CLE-C01-01F145-B18-O(X)l

Table B13-5

Site 13 (OU-3): Summary of Hydraulic Parameters
MCAS El Toro Phase I RI Technical Memorandum

Trans- Hydraulic
Well Analysis mi_sivity Conductivity Storage Leakance

Identification Type of Test Method (ft_/day) (ft/day) Coefficient a Factor a

13_UGMW32 Slug test Bouwer and Rice 47 1.1 8E-05 NA
(1976);
Bouwer (1989)

13_DGMW78 Pumping Theis-Recovery 690 21.4 NA NA
(1935)

aNA = Not applicable.
Source: Table F-2 (Appendix F)

10020B67.SCO\93\JD-5/3



Table Bt 3-6

Site13(ou- 3): Summaryof DetectedChemicalsIn GroundwaterSamples

MCAS El Toro Phase I RI Technical Memorandum

STATION ID 13_DBMW49 13_DGMW78 13_UGMW32
SAMPLE NUMBER S1452078 S1452079 S1452083

SCREEN INTERVAL (142.182) (127-187) (144-184)

ANALYTE BY GROUP REG.CODE.(b) REG.LEVEL(c) UN{TS DVF_e) DVF_a) DVF(a)
GENERAL CHEMISTRY

ALKALINITY AS CACO3 NA NA MG/L 398 273 362

CARBONATE NA NA MGIL

BICARBONATE NA NA MGIL 484 333 441

CHLORIDE 3 250 MGIL 346 522 184

SULFATE 3 250 MG/L 651 1040 511

NITRATE/NITRITE-N I 10 MG/I. 11.8 28.7 9.82

TOTAL DISSOLVED SOLIDS 3 500 MGIL 2050 2910 1540

METALS

ALUMINUM 3 50 UG/L 31 U 51,9 b 31 U

BARIUM 2 2000 UG/L 34.3 b 23.6 b 32.5 b

CALCIUM NA NA UGIL 290000 383000 202000

CADMIUM 2 5 UGIL 1.2 U 8 1.2 U

COPPER 2 1300 UG/L 09 U 2 b 4.8 b

IRON 3 300 UG/L 23 U 17.3 b 23 U

MERCURY 2 2 UG/L 0.1 U O.16 b O.1 U

POTASSIUM NA NA UGIL 4860 b 4520 b 4330 b

MAGNESIUM NA NA UG/L 110000 199000 96400

MANGANESE 3 50 UG/L 99.2 1800 85.5

SODIUM NA NA UGA. 160000 177000 99800

NICKEL NA NA UG/L 7.7 U ,_ 27.2 b 7.7 U

ANTIMONY NA NA UG/L 19.5 b 23.7 b 17.4 b

SELENIUM 1 10 UG/L 20.4 b 152 193

VANADIUM NA NA UG/L 24 b 16 b 17.8 b

ZINC 2 5000 UG/L 5 U 38.4 11.3 b

VOLATILE ORGANIC COMPOUNDS

-THYLBENZENE NA NA UG/L 1 U 2 1 U

'TOLUENE 2 1000 UG/L 1 U I U 2

XYLENE (TOTAL) NA NA ._UGIL 5 26 58
3ENZENE 1 1 UG/L 23 110 D 730 D

_HLOROMETHANE (METHYL CHLORIDE) NA NA UGIL 6 2 U 2 U
SEMIVOLATILE ORGANIC COMPOUNDS

3,S(2-E_YU_EXYL)PHT_J-*TEI NA { NA [UGtLI lO I u I _o I u I 26 I
TOTAL FUEL HYDROCARBONS (DIESEL AND GASOENE)

TFH DIESEL NA NA UG/L 250 U 436 I 308 I

I

TFH GASOLINE NA NA UGIL 68.1 138 { 1690 {

Ia) A definition of each data validation flag (DVF) is provided in Table B-I. (c) The given concentration represents the Cafifornia MCL,

lb) Regulatory Codes are: the EPA primary MCL, the EPA secondary MCL, or the
I = California MCL California DTSC Action Level, whichever is most stringent.

2 = EPA primary MCL

3 = EPA secondary MCL

4 = California OTSC Action Level
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Table B13-7
Site 13 (OU-3): Analyte Concentrations in Groundwater

Exceeding Regulatory Standards or DTSC a Action Levels
MCAS El Toro Phase I RI Technical Memorandum

Page I of 2

Regula- Regula-
Well SI Concen- tory tory

Identification (ft bgs) b Analyte Units tratlon Levelc Code d

13_DGMW78 (127-167) Aluminum #g/L 51.9 50 1

Cadmium #g/L 8 5 1

Manganese #g/L 1,800 50 3

Selenium /zg/L 152 10 2

Chloride mg/L 522 250 3

Nitrate/Nitrite-N mg/L 28.7 10 2

iSuffate mg/L 1,040 250 3

Total Dissolved Solids mg/L 2,910 500 3

Benzene /_g/L 110 1 2

13_DBMW49 (142-182) Manganese pg/L 99.2 50 3

Selenium pg/L 20.4 10 2

Chloride mg/L 346 250 3

Nitrate/Nitrite-N mg/L 11.8 10 2

Suffate mg/L 651 250 3

Total Dissolved Solids mg/L 2,050 500 3

Benzene #g/L 23 1 2

13_UGMW32 (144-184) Manganese /_g/L 85.5 50 3

Selenium pg/L 19.3 10 2

Sulfate mg/L 511 250 3

Total Dissolved Solids mg/L 1,540 500 3

Benzene IJg/L 730 1 2

10020B31\93\JD-5/2
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Table B13-7
Site 13 (OU-3): Analyte Concentrations in Groundwater

Exceeding Regulatory Standards or DTSCa Action Levels
MCAS El Toro Phase I RI Technical Memorandum

Page 2 of 2

Regula- Regula-
Well SI Concen° tory tory

Identification (ft bgs) b Analyte Units tration Level c Code d

acalifornia Department of Toxic Substances Control
bscreen interval (feet below ground surface)
CThemost stringent federal/state drinking water standard was applied. In the presence of both an EPA
MCL and a California MCL, the most stringent MCL is represented. If neither an EPA or California MCL
_Rlisted,the California DTSC action level was applied.

egulatory Code:
1=EPA Primary MCL: Federally enforceable drinking water standard established for the health

effects of contaminants
2=California MCL: Health-based drinking water standard enforceable at the state level
3=EPA Secondary MCL: Nonenforceable standard based on aesthetic qualities of taste, color, and

odor (Includes chloride, iron, manganese, sulfate, and TDS)
4=DTSC Action Level: Nonenforceable levels at which DTSC strongly urges water purveyors to

take corrective action to reduce the level of contamination in the water
they supply (Action levels cease to exist when state MCLs are
promulgated.)

100201331\93\J D-5/2
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Appendix B14

NATURE AND EXTENT OF SITE-SPECIFIC CONTAMINATION:

SITE 14 (OU-3) - BA'R'ERY ACID DISPOSAL AREA

This discussion of Site 14 is supplemented by the figures and data tables listed below.

The figures begin on page B14-3, and the tables are grouped at the end of this

Appendix B14. Field headspace values for soils at this site are presented in

Table BA1-14, in Attachment 1 to Appendix B (directly following Appendix B22).

Figure B14-1: (Site Map)
Figure B14-2: Geologic Cross Section

Table B14-1: Types of Samples and Chemical Analyses
Table B14-2: Summary of Detected Chemicals in Sediments and Surface/Near-

Surface Soil

Table B14-3: Summary of Detected Chemicals in Vadose Zone (Subsurface)
Samples

Table B14-4: Well Construction Details

Table B14-5: (Not applicable at this site)
Table B14-6: Summary of Detected Chemicals in Groundwater Samples
Table B14-7: Analyte Concentrations in Groundwater Exceeding Regulatory

Standards or DTSC Action Levels

B14.1 Site Description

Site 14 (OU-3) is the Battery Acid Disposal Area. It is located west of Building 245,

which was a heavy equipment maintenance shop. The site consists of two subareas:

· Stratum 1: The acid disposal and paint waste stain area
· Stratum 2: Drainage ditch and catch basin

Reportedly, batteries from MCAS El Toro vehicles were drained onto the soil west of

Building 245 between 1977 and 1983. It is estimated that 210 gallons of battery acid, as

well as paints and paint wastes, were disposed of at this location (Brown and Caldwell,

1986). Although staining and stressed vegetation have been noted in the past, neither

is visible at present.

100209A3.SCO\93\JD-5/2 B14-1



TM'CTO145 CLE-C01-01F145-B18-0001

Each of the two strata is a statistically homogeneous sampling stratum. Surface water

runoff also flowed into the drainage ditch and catch basin, which drain into Bee Canyon

Wash.

B14.2 Suspected Waste Types and Contaminants

Batteries contain sulfuric acid which, over time, becomes enriched with metals dissolved

from the inside of the battery. The potential contaminants of concern for Site 14 include

sulfuric acid, priority pollutant metals from battery acid, waste oil, methylene chloride

and other solvents associated with paints, and phenols from paint strippers.

B14.3 Field Investigation

As described in the SAP Amendment, the field investigation at Site 14 consisted of

drilling and sampling one downgradient monitoring well and one deep boring completed

as a monitoring well, and collecting surface and near-surface soil and sediment

samples. The upgradient well for Site 13 (13_UGMW32) also serves as an upgradient

well for Site 14. The sampling stations, depths of sampling, and types of analyses

performed are presented in Table B4-1.

Each sampling stratum contains three randomly distributed shallow soil borings.

Following is a summary of the remedial investigation work performed at Site 14:

B14.3.1 Surface Water and Sediments

One sediment sample was collected in the catch basin (14_CBBE). (No surface

water samples were collected at this site.)

B14.3.2 Surface and Near-Surface Soils

Three shallow borings were drilled in Stratum 1 (14_GN1,14_GN2, and 14 GN5).

Three shallow borings were drilled in Stratum 2 (14_DD3, 14_DD4, and 14_DD6).

One surface sample (14_DBS) was collected near the deep boring converted to

a monitoring well.

100209A3.SCO\93\JD-5/2 B14-2
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B14.3.3 Vadose Zone Soils (Soil Borings)

Two samples were collected in downgradient Well (14_DGMW79), and nine

samples collected in the deep boring converted to a Well (14_DBMW50).

B14.3.4 Groundwater Monitoring Wells

Two wells were constructed. One water quality sample was collected from each

of the two wells in late 1992. No aquifer testing was done at Site 14.

B14.4 Surface Water and Sediments

One surface sediment sample (14_CBBE)was collected from the catch basin leading to

Bee Canyon Wash. Analytical results for this sample are shown in Table B14-2. The

sample was analyzed for TRPH, TFH, VOCs, SVOCs, and metals.

The sediment sample contained 7,364 mg/kg of TRPH. The TFH analysis showed TFH-

gasoline at 0.108 mg/kg, and TFH-diesel at 11,100 mg/kg. The catch basin is

contaminated with petroleum hydrocarbons, possibly occurring through direct dumping

into the basin or via runoff from the battery acid disposal area.

Acetone at 13fig/kg was the only VOC. Acetone is a demonstrated laboratory

contaminant; the maximum detected concentration in the trip blanks is 37 fig/L.

The following SVOCs were detected: bis(2-ethylhexyl)phthalate at 7,400fig/kg,

fluoranthene at 770 fig/kg, and pyrene at 1,500 fig/kg. Indeno(1,2,3-cd)pyrene was also

identified at levels below the contract-required detection limit (CRDL).

The results of detected metals are presented in Table 14-2.

100209A3.$C0\93\JD-5/2 B14-7
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B14.5 Surface and Near-Surface Soils

B14.5.1 Description of Surface and Near-Surface Soil Samples

The surface soils at Site 14 are Sorrento Loam Series, characterized by 0 to

2 percent slopes typical of alluvial fans and flood plains (Orange County Soil

Survey). The permeability for this series ranges from 0.6 to 2.0 inches per hour.

The moisture holding capacity of the near surface is from 0.16 to 0.21 inches

per inch. This soil is classified as Hydrologic Group B, which has a moderate

water infiltration rate when saturated (Wachtell, 1978).

The seven surface soil locations (14_DBS, 14_GN1, 14_GN2, 14_GN5, 14_DD3,

14_DD4, and 14_DD6) are shown on Figure B14-1. Soil samples from the

shallow borings in each stratum were screened in the field with an organic vapor

analyzer (OVA) to determine whether a sample would also be collected at a

depth of 4 feet.

All surface and near-surface samples were analyzed for petroleum hydrocarbons,

VOCs, SVOCs, and metals. Results of detected analytes are presented in

Table B14-2.

B14.5.2 Analytical Results and Soil Vapor Headspace Values

B14.5.2.1 Upgradient Area

(No upgradient samples were taken for Site 14,)

B14.5.2.2 Stratum 1: Battery Acid and Paint Waste Disposal Area

Six individual soil samples were taken from Stratum 1. Field headspace values

for the samples, summarized in Attachment 1 (Appendix B) ranged from not

detected to 0.3 ppmv.
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TRPH was detected in three of the samples, ranging from 127 to 1,367 mg/kg.

TFH-gasoline, detected in five of the samples, ranged from 0.0685 to

1.640 mg/kg. TFH-diesel was detected in three samples, ranging from 22 to

383 mg/kg. No BTEXwas detected.

Two VOCs, acetone and toluene, were detected. Toluene was identified below

the CRDL. Acetone was detected in three samples, at levels ranging from 10 to

66fig/kg. Acetone is a demonstrated laboratory contaminant; the maximum

detected concentration in the trip blanks is 37 fig/L. Toluene was identified at

levels below the CRDL in three samples, ranging from 3 to 5 fig/kg.

Fourteen SVOCs (see Table B14-2) were detected in four of the six samples in

Stratum 1, with a maximum concentration of 5,800 fig/kg for fluoranthene.

Metal results are presented in Table 14-2.

B14.5.2.3 Drainage Ditch

Seven soil samples were taken in Stratum 2. Field headspace values for these

samples ranged from not detected to 0.4 ppmv (Attachment 1).

TRPH was detected in three samples, ranging from 66 to 960 mg/kg. TFH-

gasoline, present in five samples, ranged from 0.126 to 1.64 mg/kg. TFH-diesel

was detected in two samples, ranging from 21.6 to 198 mg/kg.

Acetone was the only VOC detected in samples from Stratum 2; it was in two

samples, at 28 and 29 fig/kg. Acetone is a demonstrated laboratory contami-

nant; the maximum detected concentration in the trip blanks is 37 fig/L. Carbon

tetrachloride and toluene were identified below the CRDL.

Fluoranthene (970fig/kg) and pyrene (760 fig/kg) were the only SVOCs detected

in the samples both at 14_DD4 at 0 feet. Ten other SVOCs (see Table B14-2)

were identified at levels below the CRDL in this sample and the sample from

14 DD6 at 0 feet.
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Metals concentrations are presented in Table 14-2.

B14.5.2.4 Other Surface Samples

One surface sample (14_DBS) was taken near the deep boring converted to a

monitoring well. The headspace reading for this sample was 0 ppmv.

No SVOCs, TRPH, or TFH-diesel were detected for this sample. TFH-gasoline

was detected at 0.264 fig/kg.

Toluene was identified at 5 fig/kg, which is below the CRDL. No other VOCs

were detected.

Metals concentrations are presented in Table 14-2.

B14.6 Vadose Zone Soils

B14.6.1 Description of Subsurface Soil Samples

The vadose zone investigation included the subsurface area between 5 feet bgs

and the potentiometric surface. At Site 14, the water table is unconfined, and is

therefore the same as the potentiometric surface. Drive samples were taken in

the deep boring converted to a monitoring Well (14_DBMW50)at 5-foot intervals

to 25 feet bgs, and then every 10 feet to 60 feet bgs, then every 20 feet to the

water table. Nine samples were submitted for chemical analysis.

Samples were taken at the downgradient Well (14_DGMW79) at similar depths,

mainly for lithologic description. Two samples were submitted for chemical

analysis: one from within 30 feet of the water table and one from the screened

interval.

All vadose zone samples were analyzed for VOCs, SVOCs,TRPH, TFH-gasoline,

TFH-diesel, and metals. Detected analytes are presented in Table B14-3.
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B14.6.2 Subsurface Geology

Site 14 overlies approximately 575 feet of unconsolidated Quaternary sediments,

which in turn overlie the semiconsolidated bedrock of the Irvine Area

Groundwater Basin. From youngest to oldest, the Quaternary sediments are

differentiated into Holocene alluvial and colluvial deposits, primarily coarse

stream channels within a matrix of finer overbank deposits, and Pleistocene

beach-lagoonal and near-shore deposits.

Lithologies encountered during drilling at Site 14 were mainly silt with varying

amounts of sand and clay (see soil boring logs, Appendix K, for detailed

lithologic descriptions). A few silty sand lenses were encountered, and these are

shown on the geologic cross section (Figure B14-2). The cross section shows a

predominantly fine-grained, Iow permeability matrix containing a few sand

stringers or lenses. The sand lens at the water table appears to be continuous

across the site.

B14.6.3 Analytical Results

Hydrocarbons (TRPH, TFH). TRPHwas detected at 16 rog/kg in one sample at

25 feet in 14_DBMW50. Neither TFH-gasoline nor TFH-diesel was detected.

Volatile Organic Compounds (VOCs). Acetone was the only VOC detected; it

was detected only in Well 14_DBMW50,at 16 fig/kg in the 55-foot sample and at

19fig/kg in the 133-foot sample. Acetone is a demonstrated laboratory

contaminant; the maximum detected concentration in the trip blanks is 37 fig/L.

1,1,1-TCAwas identified in 14_DBMW50 (10 feet).

Semivolatile Organic Compounds (SVOCs). Bis(2-ethylhexyl)phthalate was the

only SVOC detected in the vadose zone; it was detected at 28,000 fig/kg in the

1O-footsample in Well 14_DBMW50.
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Pesticides, Polychlorinated Biphenyls (PCBs), and Herbicides. One sample

(14_DBMW50at 55 feet) was analyzed for pesticides and PCBs. Pesticides and

PCBs were not detected.

Metals and Cyanides. Metals concentrations are presented in Table 14-3.

B14.6.4 Soil Vapor Headspace Concentrations

Field headspace values are presented in Attachment 1 to Appendix B.

Headspace values as measured with the HNu were detected throughout

Well 14_DGMW79, reaching a peak of 80 ppmv at 110 bgs. The field crew noted

up to 230 ppmv in the cuttings from this depth; a strong solvent odor was also

observed. No headspace values were obtained with the HNu from the drilling of

Well 14-DBMW50; however, headspace values were obtained with the OVA, and

the levels peaked at 135 feet bgs (9 ppmv). The headspace readings show little

correlation with the laboratory analytical results.

B14.7 Groundwater

B14.7.1 Site-Specific Hydrogeology

Water table elevations at the wells are shown on the geologic cross section

(Figure B14-2). The depth to water is approximately 125 feet bgs. Well

construction data are summarized in Table B14-4. Both wells installed at Site 14

are screened across the water table, with 40-foot screens. The hydraulic

gradient at the site is approximately 0.008 feet per foot toward the northwest.

No aquifer testing was done at Site 14. Aquifer testing was conducted at

Site 13, and the results for that testing are considered applicable to Site 14

because the lithologies are similar and the sites are reasonably close together

(about 500 feet apart). Thus, the hydraulic conductivity at Site 14 is estimated to

be between 1.1 and 21.4 feet/day, and the transmissivity between 47 and

690 feet2/day. The lower end of this range for Site 13 will apply at Site 14
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because there is possibly a buried channel at Site 13, which would provide

higher values. It is not known if the channel extends to Site 14.

Using the range of hydraulic conductivities measured for Site 13 and a gradient

of 0.008, the average linear groundwater velocity is estimated to be between

0.03 and 0.57 feet/day, assuming a porosity of 30 percent (Freeze and Cherry,

1979). The lower end of this range is a realistic expectation for Site 14.

B14.7.2 Analytical Results

Groundwater in the two Wells (14_DBMW50 and 14_DGMW79) was tested for

general water chemistry, hydrocarbons, VOCs, SVOCs, pesticides, PCBs, and

metals. Table B14-6 lists the analytical results for detected compounds.

No hydrocarbons, SVOCs, pesticides or PCBs were detected in the

groundwater.

General Chemistry. The general chemistry of the two wells is very similar, as

the Piper diagram shows (Appendix J). Field pH was 6.9 and 6.7 for water from

Wells 14_DBMW50 and 14_DGMW79, respectively, field electrical conductivity

(EC) at the wells was 2,360 and 2,840 fimhos/cm, respectively. The anion/cation

balance for the water samples is within 5 percent, indicating a good degree of

consistency in the analysis. Calcium is the dominant cation and sulfate is the

dominant anion in both wells. Like EC, the total dissolved solids (TDS) increase

downgradient, from 1,950 to 2,330 mg/L.

Volatile Organic Compounds (VOCs). Three VOCs were detected in both

wells. Carbon tetrachloride was detected at 19 fig/L in Well 14_DBMW50, and

5 fig/L in Well 14_DGMW79. Chloroform was detected at 9 and 12 fig/L; TCE

was detected at 2 fig/L in both wells.

Semivolatile Organic Compounds (SVOCs). No SVOCs were detected in the

groundwater.
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Pesticides and Polychlorinated Biphenyls (PCBs). No pesticides or PCBs

were detected in the groundwater.

Metals. The metals detected in groundwater are listed in Table B14-6.

B14.7.3 Comparison with Drinking Water Standards

Analytical results for the groundwater samples were compared to the most

stringent of the following three drinking water guidelines: EPA maximum

contaminant levels (MCLs), California MCLs, and California action levels.

Groundwater samples that exceed the state or federal drinking water guidelines

are presented in Table B14-7.

B14.8 Potential Contaminant Migration Pathways

The drainage ditch represents a discrete pathway by which contaminants may be

transported by surface water runoff to surface waters in Bee Canyon Wash. During

storms, this may involve transport of not only dissolved constituents but also sediments.

In addition, this site is mostly unpaved; contaminants may move downward through the

vadose zone to the water table from the infiltration of rainwater. In the subsurface,

several pathways exist in the form of aerially extensive sand lenses that may enable

transport of contaminants, both as vapors through the vadose zone and as dissolved

constituents in groundwater.

B14.9 Conclusions

Significant soil contamination does not appear to be present at the site. The sediment

sample collected at the catch basin showed indication of petroleum contamination.

Since surface soil samples in the two strata in the site do not indicate similar levels of

petroleum hydrocarbons, it seems probable that the petroleum in the sediment sample

may have originated from a direct dumping of petroleum (e.g., waste oil) into the basin

as opposed to resulting from surface water runoff from the site.
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Carbon tetrachloride was also present at levels above drinking water guidelines. There

is no indication that Site 14 is the source of this VOC detected in the groundwater.

Other contaminants above drinking water guidelines include aluminum, chloride,

manganese, nitrate/nitrite, selenium, sulfate, and TDS. There is no evidence that any of

these is related to activities associated with Site 14.

TCE was detected in groundwater at Site 14 at 2pg/L in both downgradient

Well 14 DGMW79 and the deep boring converted to a Well (14_DBMW50), within the

site boundaries. The TCE concentration of 2 i.zg/L detected at this site is also below

drinking water guidelines of 5 pg/L for TCE. Site 14 does not appear to be a potential

source for the observed regional groundwater VOC contamination (OU-1, Site 18).
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Table B14-1

Site 14 (OU-3): Types of Samples and Chemical Analyses
MCAS El Toro Phase I RI Technical Memorandum

Groups of Anal_es Requested a

Station Sample Sample PeotJ- Genl. Gross
I.or.ation/ Identi- Idanti- Depth Semi- cidaa/ Herbl- Chem- Dloxlna/ Alpha/
Stratum ficatlon fication (ft) VOCs VOC8 PCIBo cide8 TPH 'rFH Metals CN ietry TOC Furano Beta

Surface Water and Sediments

10 Ixlxl I Ixlxl× I I I I I
Surface and Near-Surface Soils

14_DBS S1454253 0 X X X X X

Stratum I 14_GN1 S1454237 0 X X X X X
S1454238 2 X X X X X

Stratum I 14_GN2 S1454240 0 X X X X X
$1454241 2 X X X X X

Stratum 2 14_DD3 S1454243 0 X X X X X
S1454244 2 X X X X X

Stratum 2 14_DD4 S1454246 0 X X X X X
S1454247 2 X X X X X
S 1454248 4 X X X X X

Stratum I 14_GN5 $145424801 0 X X X X X
S1454249 2 X X X X X

Stratum 2 14_DD6 S1454251 0 X X X X X
S1454252 2 X X X X X

Vadose Zone Soils

14_DBMWS0 S1456220 5 X X X X X
S1456221 10 X X X X X
S1456222 15 X X X X X
S1456223 20 X X X X X
S1456224 25 X X X X X
S1456225 55 X X X X X X
S1456226 73 X X X X X
S1456227 118 X X X X X
S1456218 133 X

14 DGMW79 S1456413 110 X X X X X
S1456414 125 X X

Groundwater

14_DBMW50 S1452084 GW X X X X X X Xb

14 DGMW79 S1452085 GW X X X X X X Xb

a VOCs= VolatileOrganicCompounds; Semi-VOCs= SemivolatileOrganicCompounds;
PCBs= PolychlorinatedBiphenyls;TPH = Total RecoverablePetroleumHydrocarbons;
TFH = TotalFuel Hydrocarbons;CN = TotalCyanide; TOC = TotalOrganicCarbon,

b Inorganics
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Table 014-2
Site14 (OU- 3): Summary of Detected Chemicals In Sedlmenta and Surface/Near*Surface Soil

MCAS El Tom phale I RI Technical Memorandum

SAMPLE NUMBER 81451031 Sl'4S42S3 8t'4S4243 8_-4f4244 Sl-4S4241 S_-4S4247 St4S4248 8t4S42S1

SAMPLE DF-OTH(FT.BGS) 40) (0) (0) (3) 40) (2) 44) (0)ANALY1E BY gROUP UNITS DVF(i) DVF{a) DVF{t} DVF{a) DVF{i_ DVF{a)
METALS
SILVER MG/KG 0.44 U 2,4 1.5 b GAg U 2.4 U 0.44 U 0.48 U 5.6
ALUMINUM MG/KG tSO0 9480 10400 21700 11500 41DO 15600 10100
ARSENIC MG/KG 1.5 b 3.4 2 b 3.2 4.2 1.5 U 3.7 2.1 b
BARIUM MG/KG 50.0 151 130 200 136 85.9 189 226
BERYLMUM MG/KG 0.1 U 0.37 b 0.38 b 0.75 b 0.41 U 0.32 U 0.69 b 0.45 U
CALCIUM MG/KG 2530 3950 3510 7500 4010 22_0 5870 5580
CADMIUM MC,dl(G 1.1 1.5 2.3 1.5 3.3 0.78 0 1.4 2.7
COBALT MG_I(G 2.3 b 4 b 4.2 b 8.4 b 5.8 b 2.1 b 7.8 b 5.5 b
_OMIUM MGIKG 6 10.8 13.4 18.6 20.6 4.8 15.6 19.2
COPPER MG/KG 0.1 b 10.7 14.4 13.0 21.2 4,2 b 11.8 16.4
IRON MG/KG 3000 14_ 13300 24500 14700 6340 10000 14000
MERCURY MG/KG 1.4 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.04 U 0.03 U
POTASSIUM MG/KG 485 b 4660 3920 6720 4460 1740 5450 4480
MAGNESIUM MG/KG 1030 b $120 4680 10700 5240 2340 8040 5660
MANGANESE MG/KG 45.t 208 204 386 232 149 298 227
SOOtUM MG/KG 2_2 b 34 b 193 b 343 b 240 0 212 b 335 b 271 b
NICKEL MG/KG 5.2 b 8.8 3 b 14.7 9.3 4 b 10.8 11
LEAD MG/KG 21 46.2 75.4 8.8 161 3.1 22. t 145
ANTIMONY MG/KG 2.5 U 2.5 U 2.S U 2.8 U 2.0 b 2.S U 2.7 U 2.5 U
SELENIUM MG/KG 0.1 U 0.11 b 0.1 U 0.12 U 0.29 b 0.19 b 0.11 U 0.29 b
THALLIUM MGh(G 0.15 LI 0,15 U 0.15 U 0.3 U O15 U 0,14 U 0.16 b 0.31 U
VANADIUM MG/KG 7.2 b 32.2 31.2 58.4 33.8 17.8 44.4 32.7
.'INC MG/KG 87.0 93.2 122 75.8 180 22.0 71.5 118
VOLATILE ORGANIC COMPOUNDS

TOLUENE _: I 10 IUI 1501JI 2 IJ I 11 tU I 160 IJ 11 I U I 11 IU I 150 IJ
CARBON T_CHLORIDE UGZKG 10 U U 2 J 11 U U 11 U 11 U U
ACETONE 13 10 U 29 11 U 10 U 11 U 11 U 10 U
$EMNOLA TILE ORGANIC COMPOUNDS

BIS(2*E'rHYLHEXYt.)PI-fTH)J.A'rE UG/t(G 7400 590 U 080 U 760 U 220 J 740 U 720 U 590 U
.ANTHRACENE _G 880 U 890 U 680 U 760 U 880 U 740 U 720 U 000 U
I=YRE_ UCvlKG 150(] 800 U 680 U 760 U 766 740 U 720 U 340 J
BENZO{GHI)PERYI.ENE UG/KG 680 U 800 U 680 U 760 U 460 J 740 U 720 U 690 U
INOENO(1,2t3-CD)PYRENE UG/I<G 230 J 800 U 880 U 760 U 430 J 740 U 720 U 220 J
BENZO_)FLUORANTHENE UG/KG 680 U 690 U 680 U 760 U 590 J 740 U 720 U 460 J
FLUORANTHENE UG/KG 770 080 U 680 U 760 U 070 740 U 720 U 420 J
BENZO(K}FLUOR.JkNTHENE UG_KG 6130 U 8{10 U 680 U 760 U 580 J 740 U 720 U 330 J
CJ"IRYSENE _G 080 U 090 U 88() U 760 U 880 J 740 U 720 U 320 J

BENZO{A)PYRENE UG/KG 680 U 890 U 650 U 760 U 580 J 740 U 720 U 240 J
DIBENZO(AtH)ANTHRACENE UG/KG 080 U 690 U 680 U 760 U 680 U 740 U 720 U 690 U
BENZO(A)ANTHRACENE UG/KG 680 U 890 U 680 U 760 U 360 J 740 U 720 U 690 U
=_HENANTHRENE UGJKG 680 U 890 U 080 U 760 U 270 J 740 U 720 U 160 J
._ARBAZOLE _G 680 U 690 U 680 U 760 U 150 J 740 U 720 U 690 U
rOTAL FUEL HYDROCARBONS (DIESEL AND GASOLINE}

rFH DIESEL MG/KG 11100 I I 13 IU I 195 I I 14.2 IU I 18 I J [ 13.8 IUJ I 13.4 [UJ I 21.8 IFFHGASOLINE MG/KG 0.103 0.264 O194 0.057 U 1.64 0.727 1.14 0.126

toTAL REcoVE_BLE PE1WOLEUM HYDR_ONS (_:'N)
mPH IM_:G I 7384 I I 2O I U I 2O J U I 2O I U I '_ I I 2O I u I 2O r u [ _0 I
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Table B14-2
Site14 (OU- 3): Summary of Detected Chemicals In Sediments and Surface/Near-Surface Soil

MCA8 El TOrO Phale I RI Technical Memorandum

ETATION ID 14 DD6 14 QN1 t4_GN1 14 ON2 ] 14 ON2 14 GN8 14 ONE

SAMPLE NUMBER 81"484252 DVF(I) IJl'464L17 DVF(a) 81464338 DVF(s) SI-4642,10 I 81'464241 Et,_,24801 $1'dlA42408AMPL.E DEPl14(FT.B_) (2) (0) {2) (0) (2) (0) DVF[m) (2)ANALYI'E BY GROUP UNIT8 DVF(I) DVF(I) DVF{I)
METALS

SILVER MG/KG 0.5 U 0.43 U 0.46 U 3 0.82 U 4.1 0.45 U
ALUMINUM MG/KG 25200 3770 13800 7630 67O0 6310 7820
ARSENIC MG/KG 2 b 0.2 3.2 6.3 3.0 5.3 1.4 b
BARIUM MG/I<G 181 00.8 124 111 79.9 303 107
BERYLLIUM IdGA<G 0.89 U 0.2 U 0.65 U 0.42 U 0.5 U 0.27 U 0.46 U
CALCIUM MGA<G 7960 2990 4830 2950 2840 3070 3340
CADMIUM MG/KG 1.3 1.4 U 1.3 U 4.5 2.1 7.2 I U
COBALT MG/I<G 8.7 b 3.1 b 6.1 b 8.9 0 8 b 3.4 b 8 b
CHROMIUM MG/I<G 18.6 10.4 12.0 38.4 15.2 34.1 8.1
COPPER MG/KG 13.6 8.5 7.8 31 16.9 36.8 7.5
IRON MG/_G 26600 9910 16400 11400 10900 9940 11600
MERCURY MC-dKG 0.03 U 0.03 U 0.03 U 0.18 0.03 U 0.03 U 0.03 U
POTASSIUM _G 6540 2760 4420 2410 2360 2320 3460
MAGNESIUM MG/KG 12200 3190 6580 3400 3220 2820 4380
MANGANESE MG/KG 354 158 240 180 166 126 211
SODIUM MG/KG 537 b 193 b 203 b 206 b 180 b 175 b 220 b
NICKEL MG/XG 13.5 0.8 U 9.2 11.8 10.2 11.6 8,1 U
LEAD MG/KG 3.7 78 2.8 415 69.3 923 5
ANTIMONY MG/KG 2.g U 2.5 U 2.6 U 4.2 b 2.5 U 2.9 b 2.6 U
SELENIUM _G 0.33 b 0.15 b 0.15 b 0.23 b 0.15 b 0.48 0 0.11 b
THALLIUM MG/KG 0.33 U 0.18 U 0.2 U 0.14 U 0.15 U 0.14 U 0.17 U
VANADIUM MG/KG 02 21 39.3 26.4 23.1 21.7 27.4
ZINC IdCdKG 74.6 113 47.1 255 106 288 40.3
VOLATILE ORGANIC COMPOUNDS

TOLUENE lUG/KG[ 12 U 5 J 11 U 10 U 3 J 5 J, 10 U

CARBON TETNACHLORIDE IUG/KG I 12 U 10 U 11 U 10 U 11 U 10 U 1 10 UACETONE IUG/KG 28 10 J 12 I0 U 11 U 68 10 U
S_ 7/LE ORGANrC COMPOUNDS'
BIS(2-ETHYLHEXYL}PHTHALATE UG/KG 770 U 670 U 710 U 440 J 700 U 330 J 690 U
ANTHRACENE UG/KG 770 U 670 U 710 U 240 J 700 U 180 J 690 U
PYRENE UG/KG 770 U 600 J 710 U 4700 730 2600 690 U
BENZO(GHI)PERYLENE UG/KG 770 U 670 U 7t 0 U 1300 440 J 680 U 690 U
INDENO( 1,2,3-CD)PYRENE UG/KG 770 U 200 J 710 U 1500 400 J 790 090 U
BENZO_)FLUORANTHENE UG/KG 770 U 340 J 7t 0 U 3800 600 J 2500 090 U
FLUORANTHENE UG/KG 770 U 820 710 U 5800 060 3500 090 U
BENZO(K)FLUORANTHENE UG/KG 770 U 4_0 J 710 U 3100 500 J 1600 000 U
CHRYSENE UGA<G 770 U 500 J 710 U 3600 610 J 2100 690 U
BENZO(A)PYRENE UG/KG 770 U 270 J 710 U 3100 500 J 1400 690 U
DIBENZO(A,H)ANTHRAC ENE UGA<G 770 U 670 U 710 U 640 J 7()0 U 420 J 090 U
BENZO(A)ANTHRACENE UG/KG 770 U 2"0 J 710 U 2200 330 J 1300 690 U
PHENANTHRENE UG/KG 770 U 400 J 710 U 1600 320 J 1000 000 U
CARBAZOLE UGA<G 770 U 070 U 710 U 870 700 U 510 J 090 U
TOTAL FUEL HYDROCARBONS (DIESEL AND GASOLINE_

 .O,ESEL 14'81UI12'IUI13'41UI3'31 I 30'0I I 13 IUI IT_HC.AEOUNE M_,_<O 0.0, U O.O6O 0.054 U 1.S_ 164 0.363 0.101
TOTAL RECOVERABLE PETROLEUM HYDROCARBONS (T_W_

TRPH IMcca r 114 I I 2. I u I 2o I u I 350 I I 127 I I 1367 I r I") I I I
(fl) A definition of eac.h dlta vlilk_ltion/_g (DVF) is provided in Table B-I.
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Table B14-3
Site14 (OU- 3): Summery of Detected Chendcals in the Vadoee Zone (Subemfece) Samples

MCAS El Toro Pham, I RI Technical Memorandum

STATION ID 14_G_;_%_-'0 14 m.--;,-;;;0 14_DBMWTO 14_DBMWSO 14_DBMWEO I t4._DBMWSO t4_DBMW50 14_DBMWS0

SAMPLE NUMBER 81456220 DVF{a) $1466221 DVF(a) $1466222 S14.S6223 81456224 I 51454i220 S1456226 S1456227
SAMPLE DEPTH(FT.BGS) (5) (10) (16) (20) (25) (SS) (73) (1t8)

ANALYTE BY GROUP UNITS DVF(a) DVF(a} DVF{a) DVF(,) _/FJa) DVF(a)
METALS

SILVER MG/KG 6.5 b 0.40 U 0.52 U 0.51 U 0.47 U 0.6 U 0.48 U 0.46 U
ALUMINUM MO/KG 10700 16200 25400 14600 11900 20000 9960 5120
ARSENIC MO/KG 2.9 3.7 3.5 4.1 1.0 b 2.8 2.6 1.6 b
BARIUM MGrKG 120 210 220 204 144 135 83.1 79.9
BERYLLIUM MO/KG 0.14 b 0.3 b 0.43 b 0.66 b 0.42 b 0.3 b 0.35 b 0.24 b
CALCIUM MC-d'KG 3050 1,5200 7070 9500 7760 3710 3570 1650
CADMIUM MG/KG 1.2 1.4 1.7 1.6 1.1 b 0.99 b 0.52 b 0.61 b
COBALT MGtKG 5 b 0.0 b 10.8 b 6.3 b 5.0 b 7.5 b 5.1 b 2.9 b
CHROMIUM MG/KG 13.6 14.0 22.0 14.5 12.2 22.3 12 5.7
COPPER MO/KG 0.0 10 13.0 11.5 8.1 8.3 8.5 3.3 b
IRON MG/KG 13900 21200 20500 10200 15900 22000 14600 6570
POTASSIUM MO/KG 4220 5300 5700 5780 4150 3970 3940 1530
MAGNESIUM MO/KG 5090 10300 13700 9710 7520 0270 4910 2300
MANGANESE MG/KG 209 325 417 321 264 294 145 130
SOOIUM MG/KG 260 b 1440 2260 2000 1210 1030 b 654 b 306 b
NICKEL MG/KG 0.2 10.2 13.7 11.1 9.9 12.7 10.5 6.1 b
LEAD MG/KG 4.0 2.9 2.0 3.2 1.5 4.7 1.9 1.4
SELENIUM MG/KO 0.20 b 0.12 U 1.2 U 0.12 U 0.11 U 0.12 U 0.11 U 0.11 U
THALLIUM MG/KG 0.19 U 0.3 0 0.47 U 0.44 U 0.29 U 0.29 U 0.23 b 0.15 U
VANADIUM MO/KG 32.4 53 71.7 48.0 41.9 58 40.1 18.1
ZINC MG/KG 65.0 61.6 63.4 61 48,2 52.1 30,8 18.6
VOLATILE ORGANIC C- --c,f,_'OiJNDS

I 01 12 IUI 1, IUI ,1 ]u] 12 IuI 12 IuI 16 I I 11 lUl 11 I U1,1,I*TRICHLu_or.¥riANE UG/KO 12 U 3 J 11 U 12 U 12 U 13 U 11 U 11 U
S_ TILE ORGANIC COIf/POUNDS

SIS(2-ETH'rm_X_.)PHrH*U_TElUG_a I 516 I U I 25000 I I 04O I U I 7,O I U I 76O I U I .8O I U I 760 I U I 73O I U
TOTAL RECOVERABLE PETROLEUM _DFer,,C_4RBONS [_r.P_I

mPH IMC-r,<GI 20 I u I 20 I u r 2o ] u I 20 I u I 16 I I 20 I u I 20 I u I 20 I u
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Table B14-3
Site14 (OU- 3): Summary of Detected Chemicals in the Vadoss Zone (Subsurface) Samples

MCA8 El Toro Phrase I RI Technical Memorandum

8TA'nON ID 14_D;. m-_0 14_DGMWTg 14 DGMW79
8AMPLE NUMBER 814E9219 S14M413 814M414

SAMPLE DEPTH(FT.BGS) (133) (110) (126)
ANALYTE BY GROUP UNITg DVF(a) DVF(a} DVF(a)

_ETALS
31LVER MC.dKG 0.49 UJ
_LUMINUM MGIKG 17960
_RSENIC MGJKG 2.7
3ARIUM MG/KG 09.1
3ERYLLIUM MCdKG 0.56 b
_.ALCIUM MG/KG 3590
_ADMIUM MG/t(G 1.0
._OBALT MGJI(G 6.6 b
3.HROMIUM MG/KG 20.6
._OPPER MG/KG 10.5
RON MG_(G 19700
_OTASSIUM MCdt(G 4670
dAGNESIUM MC.dt(G 7390
_IANGANESE MG/t(G 291
3OOIUM MG/KG 457 b
qlCKEL MGIKG 12.8
.FAD MC-._KG 2.9
SELENIUM MCdKG 0.12 U
rHALLIUM MCdKG 0.19 J
_ANADIUM MCdKG 53.4
_INC MC.dKG 56.1
VOLATILEORGANIC COMPOUNDS

_CETONE UG/KG I 10 U
U iI-TRICHLOROETHANE UG/KG I 12 lul 1212 I_ I lO _12 lu I I I I I I I t I Is,:,.n,_u_TILEo_mc COWPOUNDS
31S(2-ETHYLHEXYL)PHTHALATElUO/KGI ' I I 790 I U i t I I I I I I I I [ I
tOTAL RECOVERABLE PETROLEUM HYDROCARBONS _'RPH)

rRPH IMC'/KGI ' I I 2o t u ] I I I I I I I I I I I
:a)A definfion of each data validation flag (DVF) is pmvioed in Table B-I.
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TM'CTO145 CLE-CO1-01F145-B18-0001

Table B1 4-4

Site 14 (OU-3): Well Construction Details
MCAS El Toro Phase I RI Technical Memorandum

Station Identification

Item 14_DBMWS0 14_DGMW79

Survey Location--Northing 551634.50 551755.03
Survey Location--Easting 1546098,94 1546010.00

Ground Surface Elevation (ft above MSLa) 270.32 268.93
Measuring Point Elevation (ft above MSL_) 270.80 268.74

Measuring Point Location PVC sounding tube PVC sounding tube

Type of Surface Completion Above ground Below ground

Casing Diameter and Material 4" Sch. 40 PVC 4" Sch. 40 PVC

Screen Diameter and Material 4" SS 4" SS

Screen Interval (ft bgsb) 120-160 118-158

Length of Drop Pipe (ft bgsb) 150 150

Make and Model of Installed Pump Grundfos Grunclfos
Rediflow 2 Rediflow 2

Date of Pumping Test Not tested Not tested

Date of Water Quality Sampling 02 Dec 92 20 Nov 92

aMean sea level

bBelow ground sudace

c13 UGMW32 serves as an upgradient well for sites 13 and 14
dSS= Stainless Steel

100208EB.SCO\93\SK-5/3



Table Bt4-6

Sltel4 (OU.3): Summaryof DetectedChemicalsIn GroundwaterSamples
MCAS El Toro Phase I RI Technical Memorandum

STATION ID t4. DBMW$0 14_DGMW79
SAMPLE NUMBER 81452084 S1452085

SCREEN INTERVAL (120-160) (118-158}

ANALYTE BY GROUP REG.CODEIb) REG.LEVELIc ) UNITS DVF(a) DVF(e)
GENERALCHEMISTRY

ALKALINITY AS CACO3 NA NA MG/L 246 328

CARBONATE NA NA ! MG/L

CYANIDE NA NA UG/L 3 U 3 B

BICARBONATE NA NA MG/I. 300 400

CHLORIDE 3 250 , MG/L 304 313

SULFATE 3 250 MG/L 670 g07

NITRATE/NITRITE-N 1 10 MG/L 22.2 10.9

TOTAL DISSOLVEDSOLIDS 3 500 MG/L 1920 2330

METALS

SILVER 1 50 UG/L 2.4 b 2.1 U

ALUMINUM 3 50 UG/L 68.4 b 31 U

BARIUM 2 2000 UG/L 32.4 b 21.1 b

CALCIUM NA NA UG/L 275000 307000

CADMIUM 2 5 UG/L 3.9 b 1.4 b

COPPER 2 1300 UG*_L 2.9 b 1.3 b

IRON 3 300 UG/L 23 U 5.9 b

MERCURY 2 2 UG/L 0.12 b 0.1 U

POTASSIUM NA NA UG/L 4450 b 4580 b

MAGNESIUM NA NA UGIL 102000 127000

MANGANESE 3 50 UGIL 542 119

SODIUM NA NA UG/L 139000 172000

NICKEL NA NA UG/L 27.2 b 10.5 b
ANT MONY NA NA UG/L 28 b 19 b

SELENIUM I 10 UG/L 38.4 6 J

4ANADIUM NA NA UG/L 18.5 b 16.7 b

;'INC 2 5000 UG/L 72.2 69.1

;VOLATILE ORGANIC COMPOUNDS

CARBON TETRACHLORIDE I 05 [ UG/L 19 I 5
i

CHLOROFORM 2 100 I UGIL 9 J 12TR CHLOROETHYLENE 2 5 UG/L 2 2

;I)A definition of each data validation flag (DVF) is provided in Table B-I. (c) The given concentration represents the California MCL,

t_)Regulatory Code8 are: the EPA primary MCL, the EPA secondary MCL, or the

1=Califomia MCL California DTSC Action Level, whichever is most stringent.

2 = EPA pfgnary MCL

3 = EPA secondary MCL
4 = California DTSC Action Level

ow__,.xLs Sheet 1 of I



TM'CTO145 CLE-C01-OIF145-B18-O001

Table B14-7
Site 14 (OU-3): Analyte Concentrations in Groundwater

Exceeding Regulatory Standards or DTSC a Action Levels
MCAS El Toro Phase I RI Technical Memorandum

Regula- Regula-
Well SI Concen- tory tory

Identification (ft bgs)b Analyte Units tration Levelc Coded

14_DGMW79 (118-158) Manganese pg/L 119 50 3

Chloride mg/L 313 250 3

Nitrate/Nitrite-N mg/L 10.9 10 2

Sulfate mg/L 907 250 3

Total Dissolved Solids mg/L 2,330 500 3

Carbon Tetrachloride l.zg/L 5 0.5 2

14_DBMW50 (120-160) Aluminum pg/L 68.4 50 3

Manganese I.zg/L 542 50 3

Selenium Hg/L 38.4 10 2

Chloride mg/L 304 250 3

Nitrate/Nitrite-N mg/L 22.2 10 2

Sulfate mg/L 670 250 3

Total Dissolved Solids mg/L 1,920 500 3

!Carbon Tetrachloride /Jg/L 19 0.5 2

acalifornia Department of Toxic Substances Control
bscreen interval (feet below ground surface)
CThemost stringent federal/state drinking water standard was applied. In the presence of both an EPA
MCL and a California MCL, the most stringent MCL is represented. If neither an EPA or California MCL
_Rlisted, the California DTSC action level was applied.

egulatory Code:
1=EPA Primary MCL: Federally enforceable drinking water standard established for the

health effects of contaminants
2=California MCL: Health-based drinking water standard enforceable at the state level
3=EPA Secondary MCL: Nonenforceable standard based on aesthetic qualities of taste, color,

and odor (Includes chloride, iron, manganese, sulfate, and TDS)
4=DTSC Action Level: Nonenforceable levels at which DTSC strongly urges water

purveyors to take corrective action to reduce the level of
contamination in the water they supply (Action levels cease to exist
when state MCLs are promulgated.)

10020B34.SCO\93\JD-5/2



Appendix B15

Nature and Extent of Contamination:

Site 15 (OU-3) --Suspended Fuel Tanks
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Appendix B15

NATURE AND EXTENT OF SITE-SPECIFIC CONTAMINATION:

SITE 15 (OU-3) - SUSPENDED FUEL TANKS

This discussion of Site 15 is supplemented by the figures and data tables listed below.

The figures begin on page B15-3, and the tables are grouped at the end of this

Appendix B15. Field headspace values for soils at this site are presented in

Table BA1-15, in Attachment 1 to Appendix B (directly following Appendix B22).

Figure B15-1: (Site Map)

Table B15-1: Types of Samples and Chemical Analyses
Table B15-2: Summary of Detected Chemicals in Sediments and Surface/Near-

Surface Soil
Table B15-3: Summary of Detected Chemicals in Vadose Zone (Subsurface)

Samples
Table B15-4: Well Construction Details
Table B15-5: Summary of Hydraulic Parameters
Table B15-6: Summary of Detected Chemicals in Groundwater Samples
Table B15-7: Analyte Concentrations in Groundwater Exceeding Regulatory

Standards or DTSC Action Levels

B15.1 Site Description

Site 15 (OU-3) is a former suspended fuel tanks area. It is located north of Building 31

and west of Building 29. The site consists of one sampling stratum (Stratum 1),

comprising the stained areas beneath and in the general area around the fuel tanks

(Figure B15-1).

Two 500-gallon above-ground diesel fuel tanks were located here from approximately

1979 to mid-1984. Reportedly, diesel fuel leaked from the tank hoses and nozzles onto

the ground during this entire period. Staining of the soil below and around the tanks

has been noted in the past, although at present no staining is visible. It is estimated

that 500 gallons of diesel fuel leaked onto the ground before the tanks were removed

(1984).

100208F2.SCO\93\JL-5/2 B15-1
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B15.2 Suspected Waste Types and Contaminants

The contaminants of concern at Site 15 are diesel fuel, related petroleum compounds,

and metals.

B15.3 Field Investigation

The field investigation for Site 15 consisted of drilling and sampling a deep boring

completed as a monitoring well, and collecting surface and near-surface soil samples.

The sampling stations, depths of sampling, and types of analyses requested are

summarized in Table B15-1. Sampling was conducted in accordance with the SAP

Amendment. Well 13_DGMW78 at Site 13 serves as an upgradient well for this site.

Three shallow soil borings are randomly distributed in the single stratum.

B15.3.1 Surface Water and Sediments

(Surface water and sediment samples were not collected at this site.)

B15.3.2 Surface and Near-Surface Soils

Three shallow borings were drilled in Stratum 1 (15_GN1, 15_GN2, and 15_GN3);

two shallow soil samples (15_UGS at 0 and 2 feet) were collected upgradient of

the site; and one surface sample (15_DBS) was collected near the deep boring

converted to a monitoring well.

B15.3.3 Vadose Zone Soils (Soil Borings)

Nine samples were collected in the deep boring converted to a well

(15_DBMW51).

B15.3.4 Groundwater

One well, 15_DBMW51,was constructed at Site 15 in the middle of the larger of

the two stained areas. In late 1992, a slug test was conducted and groundwater

was sampled for water quality testing.

100208F2.SCO\93\JL-5/2 B15-2
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B15.4 Surface Water and Sediments

(Surface water and sediment samples were not collected at this site.)

B15.5 Surface and Near-Surface Soils

B15.5.1 Description of Surface and Near-Surface Soil Samples

The surface soils are Sorrento loam series, characterized by 0 to 2 percent slopes

typical of alluvial fans and flood plains (Wachtell, 1978). The permeability for this

series ranges from 0.6 to 2.0 in./hr and the moisture-holding capacity is from 0.16

to 0.21 in./in. This soil is classified as Hydrologic Group B, which has a moderate

water infiltration rate when saturated.

Samples were collected in the shallow borings at 0- and 2-foot depths. Station

locations are shown in Figure B15-1. The 0- and 2-foot soil samples were

screened in the field using organic vapor headspace values to determine whether

a sample would be collected at 4 feet.

All surface and near-surface samples were analyzed for TRPH, TFH, VOCs,

SVOCs, and metals. Soil vapor headspace concentrations are presented in

Attachment 1 to Appendix B.

B15.5.2 Analytical Results and Soil Vapor Headspace Values

Analytical results are presented in Table B15-2; and soil vapor headspace values

are listed in Attachment I to Appendix B.

B15.5.2.1 Upgradient Area

Two samples, at 0 and 2 feet below ground surface (bgs), were collected at the

upgradient location. The shallow boring at upgradient station 15_UGS had an

elevated concentration of petroleum hydrocarbons in the O-foot sample (TRPHof

3,751 mg/kg). The TFH analyses for gasoline and diesel for this sample were
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0.374 and 63.2 mg/kg, respectively. The 2-foot sample at 15_UGS does not show

elevated TRPH or TFH.

VOCs were not detected in the upgradient soil samples except toluene, which was

identified below the CRDL in the O-footsample.

One SVOC was detected: chrysene, at below the CRDL in the O-footsample.

Metals concentrations are shown in Table B15-2.

Headspace values were 0.8 ppmv at the surface and 4.0 ppmv at 2 feet bgs.

B15.5.2.2 Stratum 1: Stained Areas

Seven individual soil samples were taken from Stratum 1.

TRPH was detected at elevated levels in two samples: 1,233 mg/kg in 15_GN1 at

0 feet and 2,694 mg/kg in 15_GN3 at 0 feet. All other samples were below

1,000 rog/kg for TRPH. TFH-gasoline concentrations for the seven samples were

below 1 mg/kg. TFH-diesel concentrations were below 100 mg/kg, with the

exception of the sample at 15_GN3 at 0feet, which had a TFH-diesel

concentration of 2,780 mg/kg.

VOCs detected in Stratum 1 include acetone and methylene chloride. Acetone

was detected in five samples at levels ranging from 5 to 59 fig/kg. Acetone is a

demonstrated laboratory contaminant; the maximum detected concentration in the

trip blanks is 37 fig/L. Methylene chloride was detected in both samples at

Station 15_GN1 (52 and 45 fig/kg); it was also detected in the laboratory blank.

Toluene was identified at levels below the CRDL in three of the samples, ranging

from 2 to 4 fig/kg.

The only SVOC detected was benzyl butyl phthalate, at 1,200pg/kg in the 2-foot

sample at 15_GN2. Bis(2-ethylhexylphthalate) was identified below the CRDL in

this same sample.
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Metals concentrations in the samples are presented in Table B15-2.

Headspace levels for the samples were primarily 0 ppmv, with the highest reading

being 0.2 ppmv.

Analytical results indicate that Stratum 1 is contaminated with petroleum

hydrocarbons in the upper 6 inches. Samples at the 2-foot depth do not show

elevated petroleum concentrations.

B15.5.2.3 Other Surface Samples

One surface soil sample (15_DBS)was taken near the deep boring converted to a

well.

TRPH was detected at 23,034 mg/kg in this sample; TFH-gasoline and TFH-diesel

were detected at 21.1 and 8,530 mg/kg, respectively. The TRPH and TFH-diesel

concentrations are above California LUFTaction levels.

Acetone and methylene chloride were VOCs detected in the sample at 87 and

58 fig/kg, respectively. Methylene chloride was also detected in the lab blank run

with the sample, and acetone is a demonstrated laboratory contaminant. Toluene

was identified in the sample below the CRDL.

One SVOC was detected in the sample: phenanthrene was identified at levels

below the CRDL.

Metals concentrations are presented in Table B15-2.

Headspace was 22.0 ppmv, measured with the organic vapor analyzer (OVA).
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B15.6 Vadose Zone Soils

B15.6.1 Description of Subsurface Soil Samples

Drive samples were taken in the deep boring monitoring well at 5-foot intervals to

25 feet bgs, then every 10 feet to 60 feet bgs, then every 20 feet to the water

table. Nine samples were submitted for chemical analysis. (See Table B15-1 for

sample depths and specific analyses requested.)

All vadose zone samples were analyzed for VOCs, SVOCs, TRPH, TFH-gasoline,

TFH-diesel, and metals, except the sample from the screened interval, which was

analyzed only for VOCs and TOC.

B15.6.2 Subsurface Geology

Site 15 overlies approximately 575 feet of unconsolidated Quaternary sediments,

which in turn overlie the semiconsolidated bedrock of the Irvine Area Groundwater

Basin (see Figure 3-2, Bedrock Elevation Map). From youngest to oldest, the

Quaternary sediments are differentiated into Holocene alluvial and colluvial

deposits, primarily coarse stream channels within a matrix of finer overbank

deposits, and Pleistocene beach-lagoonal and near-shore deposits (SAP,1991).

Soils encountered during drilling at Site 15 are composed mainly of silt with

varying amounts of sand and clay. (See soil boring logs, Appendix K, for detailed

lithologic descriptions.) Several silty sand lenses were encountered, and these

are shown on the geologic cross section (Figure B15-2). The cross section shows

a predominantly fine-grained, Iow-permeability matrix containing four sand

stringers or lenses. The sand lenses appear to be continuous to Site 13, located

approximately 400 feet southeast of Site 15.

B15.6.3 Analytical Results

Hydrocarbons (TRPH, TFH). Petroleum hydrocarbons were detected only in the

5-foot sample in Well 15_DBMW51. This sample has a TRPH concentration of
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1,377 mg/kg, a TFH-diesel concentration of 2,540 rog/kg, and a TFH-gasoline

concentration of 4.44 mg/kg. Petroleum hydrocarbons were below the CRDL for

all other samples.

Volatile Organic Compounds (VOCs). Five VOCs were detected in the vadose

zone samples; carbon disulfide was detected at a concentration of 14 pg/kg in the

lO-foot sample. Carbon disulfide, toluene, 2-butanone, xylene (total), and acetone

were also identified below the CRDL in various vadose zone samples.

Semivolatile Organic Compounds (SVOCs). SVOCs were not detected.

Metals. Metals concentrations are presented in Table B15-3.

Total Organic Carbon (TOC). The soil sample from the well screen interval (just

below the water table) had 100 mg/kgw (estimated) of TOC.

B15.6.4 Soil Vapor Headspace Concentrations

Soil vapor headspace values, as measured with the OVA, are shown contoured on

the geologic cross section (Figure B15-2); measured values are in Attachment 1 to

Appendix B. Elevated headspace values occurred near the ground surface in the

upper 5 feet of soil and in the zone between the water table and 30 feet above the

water table.

Headspace was also measured with an HNu photo-ionization detector in the field

(not shown on the figure); the data results are in Attachment 1. Headspace levels

are also elevated at the surface; however, unlike the OVA values, HNu readings

peak at 200 to 210 ppmv between 60 and 70 feet bgs. Neither the OVA or HNu

readings correlated well with the laboratory analysis of soil samples.
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B15.7 Groundwater

B15.7.1 Site-Specific Hydrogeology

The water table elevation at Well 15_DBMW51 is shown on the geologic cross

section (Figure B15-2). The depth to water is approximately 130 feet bgs. The

well is screened across the water table, with a 40-foot screen. Well construction

details are in Table B15-4. The hydraulic gradient at the site, estimated from wells

at Sites 13, 14 and 15, is approximately 0.008 ft/ft toward the northwest (see

Figure 2-A, Section 2).

A slug test was conducted on 15_DMMW51. Analysis of the aquifer test data is

presented in Appendix F, and hydraulic parameters are summarized in

Table B15-5. The transmissivity and hydraulic conductivity are estimated to be

20 ft2/day and 0.52 fi/day, respectively. These measured values are within the

typical range for silt and silty sand (Freeze and Cherry, 1979), and are also

consistent with lithologies logged during drilling.

From the measured hydraulic conductivity, the average linear groundwater velocity

is estimated to be 0.01 ft/day, assuming a porosity of 30 percent (Freeze and

Cherry, 1979).

B15.7.2 Analytical Results

Groundwater was analyzed for general water chemistry, TPH, TFH, VOCs, SVOCs,

pesticides, PCBs, metals, and cyanide. Detected compounds are presented in

Table B15-6.

General Chemistry. The general chemistry of the groundwater at Site 15 is

presented in Table B15-6. The anion/cation balance for the water samples is

within 5 percent, indicating a reasonable degree of consistency in the analysis.

Calcium is the dominant cation and chloride is the dominant anion. There is a

shift in the dominant anion at this site from calcium sulfate dominated waters

upgradient at Sites 13 and 14. The level of total dissolved solids ('I'DS) is also
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high at Site 15, and it appears that calcium chloride and magnesium show an

increase corresponding to the rise in TDS. Field pH of the groundwater was 6.8;

field electrical conductivity (EC) was 7,000/Jmhos/cm.

Hydrocarbons (TRPH, TFH). TRPH was not detected in the groundwater;

however, TFH-diesel and TFH-gasoline were detected at 3,370 and 348 /Jg/L,

respectively.

Volatile Organic Compounds (VOCs). Two VOCs were detected in the

groundwater sample: benzene at 120/lg/L, and xylene at 36 pg/L.

Semivolatile Organic Compounds (SVOCs). SVOCs were not detected.

Pesticides and Polychlorinated Biphenyls (PCBs). Pesticides and PCBs were

not detected.

Metals and Cyanide. Metals and their detected concentrations are listed in

Table B15-6. Cyanide was not detected.

B15.7.3 Comparison with Drinking Water Standards

Analytical results were compared to the most stringent of the following three

drinking water guidelines: EPA maximum contaminant levels (MCLs), California

MCLs, and California action levels.

Table B15-7 lists the analytes detected at concentrations that exceed these

guidelines.

B15.8 Potential Contaminant Migration Pathways

Surface water runoff from Site 15 does not appear to be a very significant contaminant

migration pathway because the site topography is relatively flat and there are no

discrete drainage ways. However, during storms it is possible for contaminated surface

soils to be transported as sheet flow to storm sewers and into Marshburn Channel.
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The more likely contaminant migration pathway at Site 15 (an unpaved site) is

downward vertical migration of water through the vadose zone and into the

groundwater.

B15.9 Summary and Conclusions

There does not appear to be significant VOC, SVOC, or metals contamination in soils at

the site. The upper 5 feet of soil in the larger stained area at Site 15 is contaminated

with petroleum hydrocarbons, mainly diesel. The smaller stained area does not have

elevated levels of petroleum hydrocarbons.

Groundwater beneath the site is contaminated with petroleum hydrocarbons. Because

petroleum contamination in soil is limited to the upper 5 feet, Site 15 does not appear to

be the source of this contamination. A potential source may be the Tank Farm 2

upgradient of the site, near Site 13.

TCE was not detected in the groundwater or in any of the soil samples at the site.

Benzene and xylene in the groundwater also do not appear to be associated with Site

15 activities, because of their absence in vadose zone samples. The benzene and

xylene at Site 15 appear to be extending from near Site 13, where concentrations of

benzene are as high as 730 pg/L.

The high TDS levels suggest that groundwater at, or slightly upgradient of, Site 15 has

been contaminated by high levels of salts. General chemistry results indicate that the

groundwater is enriched with calcium and possibly magnesium chloride when compared

with upgradient waters. However, it does not appear that Site 15 has had any impact

on the general water quality of the regional groundwater.

Site 15 is not a potential source for the observed regional groundwater VOC

contamination.
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Table B15-1

Site 15 (OU-3): Types of Samples and Chemical Analyses
MCAS El Toro Phase I RI Technical Memorandum

Groups of Anal_es Requested a

Station Sample Sample Pesti- Genl. Gross
location/ Identl- Identl- Depth Semi- cidea/ Herbi- Chain- Dioxins/ Alpha/
Stratum fication fication (fi) VOCa VOCa PCBs tides TPH TFH Metale CN iet_ TOC Fur',ns Beta

Surface Water and Sediments (Not_,mpa,d)

Surface and Near-Surface Soils

15_UGS S1454265 0 X X X X X
S1454266 2 X X X X X

15_DBS S1454284 0 X X X X X

15_GN1 S1454267 0 X X X X X
S1454269 2 X X X X X

Stratum 1 15_GN2 S1454274 0 X X X X X
S1455276 2 X X X X X
S1454501 2 X X X X X

15_GN3 S1454279 0 X X X X X
S1454281 2 X X X X X

Vadose Zone Soils

15_DBMW51S1456235 5 X X X X X X
$1456236 10 X X X X X X
S1456237 15 X X X X X X
S1456238 20 X X X X X X
S1456239 25 X X X X X X
S1456240 50 X X X X X X
S1456241 60 X X X X X X
S1456242 100 X X X X X X
S1456234130 X X

Groundwater

Ix Ix Ix I Ixlxl x Ixl I I I
a VOCs= VolatileOrganicCompounds; Semi-VOCs= SemivolatileOrganicCompounds;

PCBs= PolychlorinatedBiphenyls;TPH = TotalRecoverablePetroleumHydrocarbons;
TFH = Total FuelHydrocarbons;CN = Total Cyanide; TOC-- TotalOrganicCarbon.

b Duplicate

c Inorganics
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Table Bt 5-2
SitelS (GU- 3): Summary of Detected Chemicals in Sediments and Surface/Near-Surface Soil

MCAS El Tore phase I RI Technical Memorandum

SAMpU;NUM._ St.,.. Sr,_Z,7 S_-,,,29, Sr,_274 ,r_27, Sr,._Ol Sr,_278 Sr,34,9,
SAMPLE DEPTH(FT.BGS) (0) (0) (2) (o) (2) (0) (Z)

ANALYI'E BY GROUP UNIT8 DVF{a} DVF(a) DVF(a) OVFJ.) DVFJ.}
METALS
_ILVER MG/KG 6.70 b 0.45 U 0.45 U 0.43 Lt 0.47 U 0.47 U 0.45 U 0.47 U

iALUMINUM MC,dKG 5720 6230 5620 4870 13400 10800 9160 18300
_RSENIC MC-dKG 2.6 2.5 1.4 b 3.5 2.7 3.4 2.0 2.6

BARIUM MG/KG 94.4 83 80.9 51 153 142 119 146
BERYLLIUM MG/KG 0.3 b 0.29 b 0.3 b 0.15 b 0.4_ b 0.28 0 0.21 b 0.58 b
_-ALC[UM MG/KG 4790 4390 2840 4330 8650 6880 4700 7610
_kDMIUM MG/KG I b I b 0.53 b 0.84 b 0.99 b 0.6 b 1.8 1.2
_,OBALT MG/KG 3.3 b 3.2 b 25 b 4.1 b 7.5 b 5.6 b 4.8 b 7.7 b
_HROMIUM MG/KG 309 13 58 65 12.2 10.9 28.1 14.B
3,OPPER MG/KG 13.8 15 4.6 b 7.5 10.3 8.4 9.6 9.1
;RON MG/KG 9940 10600 8300 9000 17900 15000 13200 20200
MERCURY MG/KG 0.03 U 0.07 U 0.03 U 0.03 U 0.03 U 003 U 003 U 0.03 U
=OTASSIUM MG/KG 289D 2550 3010 1220 5020 4680 3100 5350
dAGNESIUM MG/KG 3590 3430 3430 2200 7620 6430 4390 8_)0
IdlANGANESE NIG/KG 160 168 165 122 288 260 194 268
_ODtUM NK}tKG 258 b 231 b 184 h 226 b 282 b 269 b 292 b 455 b
NICKEL MG/KG 15 10.5 4.7 b 10.9 8.7 b 8.8 b 9.8 6.8 b
LEAD MG/KG 30.4 18.3 1.3 8.9 3.3 12.7 34.5 9.8
SELENIUM MG/KG 0.19 b 0.25 b 0.11 U 0.11 U 0.2 U 0.2 U O.17 U 0.18 U
tHALLIUM MG/KG 0.15 U 0.18 U 6.17 U 0.14 U 0.32 b 0.33 b 0.15 b 0.31 b
_/ANAOIt.)M MG/KG 24 25,4 19.3 253 41.7 35.2 29.8 46.7
71NC MGIKG 81.5 68.2 30.4 314 71.1 51.5 57.5 56.9
VOLA77LE ORGAN/C COMPOUNDS

,CETONE,O'U L .GU .G 878 IJ 553 IJ111LU. 101° t u 1lilU 10 uu J 192 I J 1411 J
u

METHYLENE CHLORIDE 58 B 52 B 45 B 37 U U 10 U 11 U 11 U
SEMIVOLA TILE ORGANIC C_NDS

r:HRYSENE UC_I<G 21000 UJ 710 U 720 U 670 U 740 U 970 U 750 U 740 U
PHENANTHRENE 5300 J 716 U 720 U 670 U 740 U 670 U 7543 U 740 LI
BENZYL BuTYl. PHTI"IA!,_a.TE UCdKG 21000 UJ 710 U 720 U 870 U 740 U 1200 750 U 740 U
TOTAL FUEL HYDROCARBONS (*DIESELAND GASOLINE)

'rFH DIESEL MG/KGI 8530 I I 0._22 I I 13'5 lu I 177 I J I 22'" I J I 128 IuJ I 2760 I J f 46'3 I J0.129 0.05 U 0.056 U 0.051 U 0.99 0.124TFH GASOLINE MG/KG 21.1
TOTAL RECOVERABLE PETROLEUM HYDROCARBONS (TRPH)
TRPH IMG/KG I 23034 I I 1233 ] I 74 ] t 556 I I 20 I U I 20 I u I 2694 I I 220 I
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Table B15-2
SIIelS (OU- 3): Summary of Detected Chemicals In Sediments and Surface/Near-Surface Soil

MCA$ El Toro Phmm I RI T_hnlcM If4momndum

STATION ID 15 UGS I IS UGS

8AMPLIE NUMBER $1'484_ I 81'454;_14
SAMPLE DEPll.fiFT. BGS) (0) (2)

ANALYTE BY GROUP UNITS DVF(a) DVF{a)
METALS
SILVER MG/KG 0.44 U 0.49 U
ALUMINUM MGJKG 4470 11100
ARSENIC MGiKG 3.1 3
3ARIUM MO/KG 81.2 157
BERYLLIUM MCdKG 0.18 b 036 b
CALCIUM MCdKG 4850 9530
CADMIUM MG,'KG 0.76 b 0.68 b
COBALT MG/KG 3.5 b 5.4 b
CHROMIUM MGJKG 9 10.3
COPPER MG/KG 10.5 7
IRON MG/KG 8800 15200
MERCURY MCdKG 0.35 003 U
POTASSIUM MC--M(G 1450 4520
MAGNESIUM MO/KG 2660 6780
MANGANESE MC/KG 180 247
SODIUM MG/KG 252 b 393 b
NICKEL MG/KG 11.9 7.6 b
LEAD MG/KG 23.5 2.1
SELENIUM MG/KG 0.1 U 0.14 b
THALLIUM MG/KG 0.15 U O.16 U
VANADIUM MG/KG 21.2 35.8
ZINC MG/KG 46.4 47.1
VOLATILE ORGANIC COAfPOUNDS
TOLUENE ]UG/KG 3 J 12 U
ACETONE [UG/KG 32 U 14 U

i

METHYLENE CHLORIDE ]UG/KG 10 U 12 U
SEMIVOLATILE ORGANIC COMPOUNDS

BIS(2-ETHYLHEXYL)PHTHALATE IUG/KG 680 U 770 U
CHRYSENE ]UG/KG 210 J 770 U
pHENANTHRENE IUG/KG 680 U 770 U
BENZYL BUTYL PHTHA!.ATE JUG/KG 680 U 770 U
TOTAL FUEL HYDROCARBONS (DIESEL AND GASOLINE_

TOTAL RECOVERABLE PETROLEUM HYDROCARBONS (TRPH)
TRPH IMc,_xoI 3751 I I 71 I I I I I I I I I I I [ I
(a) A definition of each data validation flag (DVF) is pfovlcledin Table B-1.
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Table B15-3
SltelS (OU- 3): Summary of Detected ChemlGals in the Vedose Zone (Subsurface) Samples

MCAS El Toro PhIH IRI Technical Memorandum

SAMPLE NUMBER 81486238 S1456236 Bt455237 S141.66238 B14S8236 Bt456240 S1468241 81456242
BAMPLE DEPTH(FT.gGS) (8) (t0} (18) (201 1251 (501 (60) (1001

ANALYTE BY GROUP UNITS DVF(a) DVF(II) DVF(a) DVF(a) DVF(a) OVF{a_
r_ENERALCHEMISTRY
FOTAL ORGANIC CARBON [MG/KG { [ t [ [ [ [ [ I I I- I t i I I
METALS
_LUMINUM MG/KG 11300 26500 4190 14600 12400 6140 3000 3190
_RSENIC MG/KG 3,5 3.1 2.1 b 3A 3.5 1.7 b 0.53 b 1.2 t)
BARIUM MG/KG 146 396 60.7 219 184 74.3 52.2 67.7
BERYLLIUM MG,I(G 0.29 b 0.71 b 0.13 _ 0._7 b 0.36 b 026 b 0.11 U 0.11 U
CALCIUM MG/t(G 4500 9970 7120 6090 10000 1.680 877 b 1070
CADMIUM MG/KG 1.2 1.7 0.83 b 15 1.7 054 b 0.38 b 1.1 b
COBALT MG/KG 5.5 b 9.3 b 2.4 b 7.1 b 7.2 b 2.3 b 1.4 b 1.5 b
CHROMIUM MG/KG 13.6 10.4 4.7 14.5 13.7 8.1 3.2 3.g
COPPER MC-dKG 9.5 14.1 3._, b 10.6 106 4.7 b 2 b 3 b
RON MG/KG 15500 26300 6700 19800 18000 9360 4280 4930
'OTASSIUM MG/KG 4780 7140 1870 __ 5130 5320 1740 941 b 1150

MAGNESIUM MG/KG 6000 13200 3660 9080 8420 2710 1150 1910
_IANGANESE MG/KG 266 416 142 317 309 142 106 145

SODIUM MG/KG 280 b 23f_ 537 _b- 1960 1990 885 b 356 b 266 b
JICKEL MG/KG 7.9 b 14.3 4.2 b 6.2 b 10 2.1 b 2.3 b 3.9 b
.F-AD MG/KG 4.7 3.6 15 3.2 3 34 0.98 0.97
d_ITIMONY MG/KG 3.5 b 3 U 2.6 U 2.9 U 3.7 b 2.8 U 2.6 U 2.7 U __

THALLIUM MG/KG 02 b 0.48 b 0.15 b 0.31 b 0.29 b 0.21 b 0.15 U 0.16 U
VANADIUM k'IG/KG 34.5 54.7 18.5 -- 43.9 46.5 23 116 15.3
ZINC MG/KG 69.5 81.7 21.5 60.8 61.4 24.1 11.1 t6.7
VOLATILE oRGANIC coMPOUNDS
TOLUENE UG/KG 4 J 3 J 11 U 12 t U I 12 U 12 U 11 U 12 U

XYLENE (TOTAL) UG/KG 3 J 13 U 11 U 12 t U I 12 U 12 U 11 U 12 U

ACETONE UG/KG 50 U 13 U 11 U 12 U 38 U 12 U 26 U 10 J
CARBON DISULFIDE UCdKG 11 UB 14 5 J 12 U 3 J 12 U 11 U 12 U
!-BUTANONE UC.dKG 4 J 8 J 4 J 5 J 12 U 4 J 4 J 12 U

TOTAL FUEL HYDROCARBONS (DIESEL AND GASOUNE_

TF.DIE L IMPel2"01 t 18'4I"1 13.4lUl /UI 15.1lUl 148lUt 132IUt 144lUTFH GASOLINE MG/KG 4.44 0065 U 0.054 U 0061 U 0.08 U 0.059 U 0.053 U 0.058 U
TOTAL RECOVERABLE PETROLEUM HYDROCARBONS (TRPHI
TRP. I_'r-'_G I 1377 I i 2° I u I 20 I u I 2° I u I 20 I u I 20 I u I 20 I u I 2o I u
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Table B15-3

Sltel$ (OU- 3): Summary of Detected Chemicals in the Vedoes Zone (Subsurface) Samples

MCAS El Toro Phase I RI Technicll Memonlndum

8TA'nGN ID tB DBMINS1
SAMPLE NUMBER B14S6234

SAMPLE DEPTH(FT.BGE) (130)
ANALYTE BY GROUP UNITS DVF{aJ

GENERALChe_l,_ i K If

TOTAL ORGANICCARBON IMC_KGJ _0o I u I I i I ] I J I I I I I I IMETALS
_LUMtNUM MR/KG
_RSENIC MG/KG
BARIUM MG/KG
BERYLLIUM MG/KG
_.ALClUM MG/KG
3,ADMIUM MG/KG
_.OBALT MG/KG
_,HROMIUM MG/KG
_OPPER MG/KG
IRON MG/KG
_OTASSIUM MG/KG
MAGNESIUM MG/KG
MANGANESE MG/KG
SODIUM MG/KG
_IICKEL MG/KG
.FAD MG/KG
ANTIMONY MG/KG
[HALLIUM MG/KG
VANADIUM MG/KG
;'INC MG/KG
VOLATILE ORGANICC -Ow_'Oi/ND$
FOLUENE UG/KG 12 U
<YLENE(TOTAL) UG/KG 12 U
_CETONE UG/I(G 12 U
_ARBON DISULFIDE UG/t(G 12 U
2-BUTANONE UG/KG 12 U
tOTAL FUEL HYDROCARBONS(DIESEL AND GASOLINE)

:_:':SE_INE Im: l ' I I t I I I I I I I I I I I I
tOTAL RECOVERABLE F.cTv_OLEUM HYDROCARBONS (TRPlV)

FRPH IMC'/KG J J I I I I J J I J ] J J I J r

,(a)A definition of each data validation flag (DVF) is prodded in TableB-1.
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Table B1 5-4

Site 15 (OU-3): Well Construction Details
MCAS El Toro Phase I RI Technical Memorandum

Station Identification

Item 15_DBMW51

Survey Location--Northing 552218.90
Survey Location--Easting 1545914.95

Ground Surface Elevation (ft above MSLa) 269.72
Measuring Point Elevation (ft above MSL=) 269.26

Measuring Point Location Top of Casing

Type of Surface Completion Below ground

Casing Diameter and Material 4" Schedule 40 PVC

Screen Diameter and Material 4" Stainless Steel

Screen Interval (ft bgsb) 125-165

Length of Drop Pipe (ft bgsb) 162

Make and Model of Installed Pump Grundfos
Rediflow 2

Date of Pumping Test Slug tested
22 Oct 92

Date of Water Quality Sampling 04 Dec 92

aMean sea level

bBelow ground surface

100208DS.SCO\93\SK-5/3
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Table B1 5-5

Site 15 (OU-3): Summary of Hydraulic Parameters
MCAS El Toro Phase I RI Technical Memorandum

Trans- Hydraulic
Well Analysis mi_sivity Conductivity Storage Leakance

Identification Type of Test Method (fi'_/day) (fi/day) Coefficient a Factor a

15_DBMW51 Slug test Bouwer and Rice 20 0.52 NA NA
(1976);
Bouwer (1989)

aNA = Not applicable.
Source: Table F-2 (Appendix F)

10020B68.SCO\93\JD-5/3



Table Bt 5-6

Site15(ou- 3): Summaryof DetectedChemicalsIn GroundwaterSamples
MCAS El Toro Phase I RI Technical Memorandum

STATIONID IS_DBMW51

SAMPLENUMBER S1452088

SCREEN INTERVAL (125-165)

ANALY'rE BY GROUP REG.CODE(b) REG.LEVEL(c) UNITS DVF(a)

GENERAL CHEMISTRY

ALKALINITY AS CACO3 NA NA MG/L 252

CARBONATE NA NA MG/L

BICARBONATE NA NA MG/L 307

CHLORIDE 3 250 MG/L 1570

SULFATE 3 250 MG/L 1470 __

NITRATE/NITRITE-N 1 10 MG/L 634

TOTAL DISSOLVED SOLIDS 3 500 MG/L 5260

METALS

BARIUM 2 2000 UG/L 38.3 b

CALCIUM NA NA UG/L 869000

CADMIUM 2 5 UG/L 3.9 b

IRON 3 300 UG/L 69.8 b

POTASSIUM NA NA UG/L 7200

MAGNESIUM NA NA UG/L 351000

_NGANESE 3 50 UG/L 296

SODIUM NA NA UG/I. 244000

NIICKEL NA NA UGIL 13.6 b

ANTIMONY NA NA UG/L 40.7 b

SELENIUM 1 10 UG/L 108

VANADIUM NA NA UG/L 18.7 b

ZINC 2 5000 UG/L 232

VOLATILE ORGANIC COMPOUNDS

XYLENE (TOTAL) NA NA UG/L 36

BENZENE I 1 UG/L 120 D __

TOTAL FUEL HYDROCARBONS (DIESEL AND GASOLINE)

TFH DIESEL NA NA UGIL 3370

TFH GASOLINE NA NA UG/L 348

(a) A definition of each data validation flag (DVF) is provided in Table B-1.

(b) Regulatory Codes are: (c) The given concentration represents the California MCL,

1 = California MCL the EPA primary MCL, the EPA secondary MCL, or the

2 = EPA primary MCL California DTSC Action Level, whichever is most stringent

3 = EPA secondary MCL

4 = California DTSC Action Level

SheetI of 1
GW15.XL5
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Table B15-7
Site 15 (OU-3): Analyte Concentrations in Groundwater

Exceeding Regulatory Standards or DTSCa Action Levels
MCAS El Toro Phase I RI Technical Memorandum

Regula- Regula-
Well SI Concen- tory tory

Identification (ft bgs) b Analyte Units tration Levelc Code d

15_DBMW51 I(125-165) BENZEN UG/L 120 1 2

MANGANESE UG/L 296 50 3

SELENIUM UG/L 108 10 2

CHLORIDE MG/L 1570 250 3

NITRATE/NITRITE-N MG/L 63.4 10 2

SULFATE MG/L 1470 250 3

TOTAL DISSOLVEDSOLIDS MG/L 5260 500 3

acalifornia Department of Toxic Substances Control
bscreen interval (feet below ground surface)
CThemost stringent federal/state drinking water standard was applied. In the presence of both an EPA
MCL and a California MCL, the most stringent MCL is represented. If neither an EPA or California MCL
is listed, the California DTSC action level was applied.
dRegulatory Code:

1=EPA Primary MCL: Federally enforceable drinking water standard established for the health
effects of contaminants

2=California MCL: Health-based drinking water standard enforceable at the state level
3=EPA Secondary MCL: Nonenforceable standard based on aesthetic qualities of taste, color, and

odor (Includes chloride, iron, manganese, sulfate, and TDS)
4=DTSC Action Level: Nonenforceable levels at which DTSC strongly urges water purveyors to

take corrective action to reduce the level of contamination in the water
they supply (Action levels cease to exist when state MCLs are
promulgated.)

10020AB2.SCO\93\JD-5/2
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Appendix B16

NATURE AND EXTENT OF CONTAMINATION:

SITE 16 (OU-3): CRASH CREW PIT NO. 2

This discussion of Site 16 is supplemented by the figures and data tables listed below.

The figures begin on page B16-3, and the tables are grouped at the end of this

Appendix B16. Field headspace values for soils at this site are presented in

Table BA1-16, in Attachment 1 to Appendix B (directly following Appendix B22).

Figure B16-1: (Site Map)
Figure B16-2: Geologic Cross Section

Table B16-1: Types of Samples and Chemical Analyses
Table B16-2: Summary of Detected Chemicals in Sediments and Surface/Near-

Surface Soil
Table B16-3: Summary of Detected Chemicals in Vadose Zone (Subsurface)

Samples
Table B16-4: Well Construction Details
Table B16-5: Summary of Hydraulic Parameters
Table B16-6: Summary of Detected Chemicals in Groundwater Samples
Table B16-7: Analyte Concentrations in Groundwater Exceeding Regulatory

Standards or DTSC Action Levels

B16.1 Site Description

Site 16, the Crash Crew Pit No. 2, is near the center of the air field, near the intersection

of Runways 34-16 and 25-07. A small drainage channel runs along Runway 21-30 to the

northwest that eventually discharges into Bee Canyon Wash (Figure B16-1). The site

consists of three strata:

· Stratum 1: The Disturbed-Earth Area (including two filled-in pits)
· Stratum 2: The Main Fire-Fighting Pit
· Stratum 3: The Drainage Channel (along the western boundary)

From 1972 to 1985, three pits in this area were used for Crash Crew practice and

training in extinguishing aircraft fires. The main pit, used for larger fire-fighting training

exercises, was about 50 to 60 feet in diameter and 3 feet deep. This main pit was

periodically filled with water, and covered with various mixtures of residual waste fuels

10020895.SCO\93\JD-5/2 B16-1
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and fluids; the mixture was then ignited. The main pit was connected by a drain pipe to

a secondary pit about 40 feet away, which was about 12 by 35 feet, and 4 to 5 feet

deep; this secondary pit stored the residual liquids from the main pit. The third pit was

smaller (about 10 feet by 3 feet) and was used for practicing with hand-held fire

extinguishers.

B16.2 Suspected Waste Types and Contaminants

Previous investigators estimated that about 275,000 gallons of residual fluids (various

mixtures of JP-5 fuel, leaded aviation gasoline, hydraulic fluid and crankcase oil waste)

were placed in these fire-fighting training pits. These estimates are based on assumed

application rates and the frequency of training exercises. Small quantities of napalm,

white phosphorus, and magnesium phosphate were also reported burned at this site,

but were probably completely consumed in the fire. Because of fuel and waste oil

burning, Site 16 is a suspected source of contamination, primarily from hydrocarbons.

B16.3 Field Investigation

Field investigations consisted of the collection of 27 surface and near-surface samples,

collection of 22 subsurface (vadose zone) soil samples, and the installation and

sampling of 3 monitoring wells. The locations of soil sampling stations and monitoring

wells are shown on Figure 16-1. Table B16-1 lists the samples collected by medium,

depth, and the analyses requested.

Every soil sample was initially tested for VOCs in the field using the headspace

technique and an HNu photo-ionization detector or flame ionization detector (OVA).

Results of headspace testing are described in detail below and presented in

Table BA1-16.

Changes to the original SAP and SAP Amendment included moving the locations of two

monitoring wells. These relocations were based on new water level information from

recently completed wells at other sites, which showed that groundwater flow was

northwest (rather than west, as had been previously estimated). It was therefore

10020895.S00\93\JD-5/2 B16-2
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advantageous to move the upgradient Well (16_UGMW33) 200 feet southwest and the

downgradient Well (16_DGMW81) about 500 feet northwest.

Changes to the shallow soil sampling plan were:

· Addition of one upgradient location (16_UGX) because of the upgradient well
relocation.

· Analysis of shallow soil samples at 0 and 2 feet from 16 UGMW33 for the
standard soil suite rather than for metals only

The following subsections summarize the field investigation at Site 16.

B16.3.1 Surface Water and Sediments

No surface water or sediment samples were collected at this site.

B16.3.2 Surface and Near-Surface Soils

Surface and near-surface soil samples were collected from the three strata and

at upgradient locations, as shown on Figure B16-1. Table B16-1 presents

sampling station and sample identification numbers and the depth of each

sample. A total of 27 samples were collected at eleven sampling stations:

· Stratum 1 (16_GN1, 16_GN2, 16_GN3)
· Stratum 2 (16_PT1, 16_PT2, 16_PT3)
· Stratum 3 (16_DD1, 16_DD2, 16_DD3)
° Upgradient (16_UGX, 16_UGS)

B16.3.3 Vadose Zone Soils (Soil Borings)

A total of five vadose zone soil samples were collected at five stations:

° 16_25B212 (25-foot soil boring)
· 16_AB213 (angle boring)
· 16_UGMW33 upgradient monitoring well

10020895.SCO\93\JD-5/2 B16-7
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· 16_DBMW52 (deep boring/monitoring well)
· 16_DGMW81 (downgradient monitoring well)

Section B16.6 presents the physical descriptions and laboratory analyses of the

vadose zone samples. Table 16-1 presents the depths at which samples were

collected.

B16.3.4 Groundwater Monitoring Wells

Groundwater investigations consisted of the installation and sampling of three

monitoring wells. 16_UGMW33 is an upgradient well, 16_DBMW52 was

completed near the center of the site (closest to the potential source of

contamination), and 16_DGMW81 is a downgradient well. Each well was

screened in the shallowest water-bearing zone. Locations of the wells are

shown on Figure B1-1. Table B16-4 presents the screened interval of each well.

One groundwater sample was collected from each well. Slug tests were

performed on 16_UGMW33 and 16_DBMW52; these aquifer test results are

described in Subsection B16-7, and test data are presented in Appendix F.

Subsection B16-7 presents a discussion of Site 16 hydrogeology and the

analytical results of the groundwater samples.

B16.4 Surface Water and Sediments

Surface water runoff and sediment samples were not collected at this site.

B16.5 Surface and Near-Surface Soils

B16.5.1 Description of Surface and Near-Surface Soil Samples

The surface soils at Site 16 are classified as Sorrento loam, with 0 to 2 percent

slopes (Wachtell 1978). The permeability for this soil series ranges from 0.2 to

2.0 inch/hour. The available water-holding capacity ranges from 10.0 to

10020895.SCO\93\JD-5/2 B16-8
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to 13.0 inches, and available water capacity is 0.16 to 0.21 inch/inch These

values are for the upper 72 inches of soil.

B16.5.2 Analytical Results and Soil Vapor Headspace Values

This subsection focuses on contaminants found above the detection limits in the

upgradient area and in each stratum. Table B16-2 summarizes detected

chemicals, and Attachment 1 (Appendix B) lists field headspace values for

surface and near-surface soil samples.

B16.5.2.1 Upgradient Area

Two stations (16_UGS and 16_UGX) were sampled in the upgradient area, and

both showed petroleum hydrocarbon contamination. TRPH was detected in

16 UGS at the surface and in 16 UGX at 2 feet at concentrations of 68 and

85 mg/kg, respectively. TFH-gasoline was detected at both stations in the

surface samples at concentrations of 0.062 mg/kg (16_UGS) and 0.213 rog/kg

(16_UGX). TFH-diesel was also found at both stations and ranged from below

detection limits to 28.4 mg/kg. Metals detected are listed in Table 16-2. These

samples were not analyzed for VOCs and other organic chemicals.

Field screening using soil vapor headspace (Attachment 1 to Appendix B) found

40.0 ppm at the surface in 16_UGS, and detected 2.6 ppm at the surface and

1.0 ppm at a depth of 2 feet at 16_UGX.

The petroleum hydrocarbon contamination found in these two upgradient

samples suggests that the area of impact from the fire-fighting training is larger

than originally anticipated. Therefore, the full extent of contamination in the

upgradient area cannot be known at this time.

10020895.SCO\93\JD-5/2 a 16-9
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B16.5.2.2 Stratum 1: Disturbed-Earth Area

Three stations (16_GN1, 16_GN2 and 16_GN3) were sampled in Stratum 1.

TFH-diesel was detected in all samples at each station, with concentrations

ranging from 24 to 54,000 mg/kg; the highest concentration was detected at the

surface at 16_GN3. TFH-gasoline was also found in all samples and ranged

from 0.17 to 12 mg/kg. TRPH was detected at 16_GN1 and 16_GN3, and

ranged from 184 to 17,486 mg/kg.

The surface sample at 16_GN3 was the only Stratum 1 sample containing

SVOCs. Fluorene was detected at 2,000 pg/kg. The remaining SVOCs detected

were below CRDLs. Toluene was detected in 16 GN1 below the CRDL, and

methylene chloride was detected in 16_GN3 below the CRDL and also in the

blank. Methylene chloride is a demonstrated laboratory contaminant; the

maximum detected concentration in the trip blanks was 42 gg/L.

Field screening using soil vapor headspace (see Attachment 1 to Appendix B)

detected 450 ppm at the 2-foot depth at 16_GN3. All other samples were below

detection limits.

Based on the results of the sample analyses, the soils at this stratum have been

affected by hydrocarbon contamination to a depth of at least 4 feet.

B16.5.2.3 Stratum 2: Main Fire-Fighting Pit

Three stations (16_PT1, 16_PT2 and 16_PT3) were sampled in Stratum 2. TFH-

diesel and TFH-gasoline were found in all samples and ranged from 838 to

75,200 mg/kg and from 14.9 to 3,120 mg/kg, respectively. TRPH was estimated

in all samples, and ranged from 2,844 to 39,101 mg/kg.

VOCs detected include 2-butanone, acetone, carbon tetrachloride, ethylbenzene,

toluene, and xylene. The levels of several of these VOCs are 13,000/_g/kg for

2-butanone, 3,600pg/kg for ethylbenzene, and 23,000pg/kg for xylene.

10020895.SC0\93\JD-5/2 B16-1 0
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2-Butanone and acetone are demonstrated laboratory contaminants; their

maximum detected concentrations in the trip blanks were 33 and 37fig/L,

respectively.

SVOCs detected were 2-methylnaphthalene (3,300pg/kg at 16_PT1 at 0 feet)

and naphthalene (15,000 pg/kg at 16_PT3at 2 feet, and 33,000pg/kg at 16_PT2

at 4feet), both indicators of heavy petroleum fractions or coal tars.

Dibenzofuran was detected at 990pg/kg in the 4-foot depth sample from

16 PT2.

Phenanthrene was detected at 870 pg/kg in 16_PT3at 4 feet and was estimated

in several other samples. Bis(2-ethylhexyl)phthalate and pyrene were estimated

in several samples.

No pesticides, PCBs, or dioxins ,were detected. Metals are presented in

Table B16-2.

Field screening using soil vapor headspace (see Attachment 1 to Appendix B)

found positive concentrations in all samples, ranging from 940 to 1,000 ppm.

Based on these analyses, the soils within Stratum 2 have been affected by

VOCs, SVOCs, and petroleum hydrocarbons to a depth of at least 4 feet.

B16.5.2.4 Stratum 3: Drainage Channel

Three stations (16_DD1, 16_DD2and 16_DD3)were sampled in Stratum 3. TFH-

diesel was detected at all three stations, showing the highest values at the

surface; concentrations ranged from 17.8 to 65.9 mg/kg. Station 16_DD1 is the

only station with TFH-diesel detected below the surface. TFH-gasoline was also

detected only at the surface at each station at concentrations below 1 mg/kg.

TRPH was detected at each station to depths of 2 feet. VOCs, including toluene,

carbon tetrachloride, and 2-butanone, were detected at concentrations below

CRDLs. 2-Butanone is a demonstrated laboratory contaminant; the maximum

10020895.SCO\93\JD-5/2 B16-11
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detected concentration in the trip blanks was 33pg/I.

analyzed for SVOCs, pesticides, PCBs, herbicides, dioxin

Field screening using soil vapor headspace (see Attac

found very Iow levels (less than 2.0 ppm) in all samples.

Based on these results, the contamination in the drainage ditch is primarily

petroleum hydrocarbons and is limited mainly to the surface soil. All values are

well below the California LUFTaction levels.

B16.6 Vadose Zone Soils

B16.6.1 Description of Subsurface Soil Samples

The following vadose zone soil samples were collected at five stations:

° 16_25B212 (25-foot soil boring at 5, 10, 15, 20 and 25 feet)

· 16_AB213 (angle boring at 10, 20, 30, 40, 50 and 60 feet)

° 16_UGMW33 (upgradient monitoring well at 158 feet)

° 16 DBMW52 (deep boring/monitoring well at 5, 10, 13, 18, 23, 33 and
168 feet)

° 16_DGMW81(downgradient monitoring well at 168 and 188 feet)

B16.6.2 Subsurface Geology

Based on boring logs (Appendix K), the Site 16 lithology consists of lenses of

clay, silt, sandy silt, silty sand and sand. The aerial geology includes Holocene

alluvium and colluvium overlying bedrock Pleistocene-age sediments. The site

geology consists primarily of alluvial materials. Detailed geologic descriptions of

the overall MCAS El Toro site are presented in Section 1.

10020895.SC0\93\JD-5/2 B16-12
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Figure B16-2 is a geologic cross section of Site 16, based on the lithologic logs

from the five borings. The interbedded clays and silts could not be correlated

across the site.

B16.6.3 Analytical Results

Table B16-3 summarizes the results of the chemical analysis, as discussed

below.

Only one boring (16_AB213), an angle boring drilled beneath the main pit

(Stratum 1), detected significant hydrocarbon contamination. TFH-diesel and

TFH-gasoline concentrations ranged from 7,040 to 40,000 mg/kg and 3,470 to

7,040 mg/kg, respectively. Both TFH-diesel and TFH-gasoline generally

decreased with depth in this boring. TRPH was detected at 16_25B212 at

25 feet (29 mg/kg), 16_AB213 (high value of 5,524 mg/kg), and at 16_DBMW52

at 13 feet (814 mg/kg).

All the remaining borings showed hydrocarbon contamination of less than

2 mg/kg.

Volatile Organic Compounds (VOCs). With the exception of the angle boring

(16_AB213), VOCs were either not detected or are present at very Iow levels.

Acetone, 2-butanone, ethylbenzene, methylene chloride, toluene, and xylene

were detected at all depths in 16_AB213. Acetone is a demonstrated laboratory

contaminant; the maximum detected concentration in the trip blanks is 37 #g/L.

Methylene chloride and 2-butanone are also demonstrated laboratory

contaminants; their maximum detected concentrations in the trip blanks were

42 pg/L and 33 pg/L, respectively. No TCE was detected.

Semivolatile Organic Compounds (SVOCs). Naphthalene was detected in

16_AB213 at concentrations of 17 mg/kg, 26 mg/kg, and 6.8 rog/kg at 10, 20,

and 60 feet, respectively. 16_AB213 also shows 2-methylnaphthalene from the

10-foot depth at 10 mg/kg. No SVOCs were found in the other borings.
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Metals Detected. Detected metals are presented in Table B16-3.

Total Organic Carbon (TOC). TOC was detected at both 16_DBMW52 and

16_DGMW81 at a concentration of 106 mg/kg.

Dioxins and Furans. Dioxins and furans were not detected.

B16.6.4 Soil Vapor Headspace Concentrations

Field screening values using soil vapor headspace (see Attachment 1 to

Appendix B) were generally Iow or nondetections; the exception was 16_AB213,

at which the values were about 1,000 ppm for each sample.

In summary, the vadose zone sampling at Site 16 found primarily hydrocarbon

contamination, directly beneath the main pit, where VOCs and SVOCs were also

found.

B16.7 Groundwater

B16.7.1 Site Hydrogeology

Three monitoring wells were installed at Site 16:

· 16_UGMW33 (upgradient monitoring well)
· 16_DBMW52 (deep boring/monitoring well)
° 16_DGMW81 (downgradient monitoring well)

Table B16-4 summarizes the well construction details and survey elevations.

Depth to groundwater is about 170 feet. The groundwater flow direction at

Site 16, as shown in Figures 3-4a, b, and c, is northwest. The groundwater

gradient calculated at this site is 0.0045. Slug testing was performed at

16_UGMW33 and 16_DBMW52, and the results are shown on Table B16-5.

Using the higher K value of 0.69 feet/day and a conservative assumption of 0.3

for porosity, the calculated average groundwater flow at Site 16 is 0.01 feet/day.
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B16.7.2 Analytical Results

General Chemistry. The groundwater facies change dramatically across MCAS

El Toro, and this change in water quality is evident at Site 16. Differences can

be seen in TDS, nitrate, and chloride between the upgradient well, the deep

boring/well, and the downgradient well (Table B16-6). These differences are

most likely the result of natural variations. Appendix A1 provides a more

complete discussion of the general inorganic groundwater chemistry. It is

believed that Site 16 has had no impact on inorganic water quality parameters.

The pH of the groundwater samples varied from 7.2 to 7.3.

Hydrocarbons (TRPH, TFH). No TFH or TRPH was detected.

Volatile Organic Compounds O/OCs). Only Iow levels of chloroform and

methylene chloride were found in the upgradient Well (16_UGMW33). Methylene

chloride is a demonstrated laboratory contaminant; the maximum detected

concentration in the trip blanks was 42/_g/L.

Semivolatile Organic Compounds (SVOCs). No SVOCs were detected.

Pesticides and Polychlorinated Biphenyls (PCBs). No pesticides or PCBs

were detected.

Metals and Cyanide. As discussed above, Site 16 sits within a groundwater

facies change and natural water quality varies widely across the Station,

B16.7.3 Comparison with Drinking Water Standards

Table B16-7 presents analyte concentrations in groundwater that exceed

regulatory standards or action levels. It is important to note that several naturally

occurring inorganic chemicals exceed regulatory standards. It is believed that

the inorganic results represent background conditions and are not site-related.
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No VOCs or SVOCs were detected that exceed regulatory limits for drinking

water. No TCE was detected.

B16.8 Potential Contaminant Migration Pathways

Two potential contaminant migration pathways exist at Site 16, erosion and subsequent

transport of surface soils to surface water drainages, and leaching of contaminants by

precipitation or water ponding in the former pits and possible migration to the

groundwater.

Based on the results of surface soil samples collected in the Drainage Ditch (Stratum 3),

it is likely that hydrocarbon-contaminated soils have been eroded and deposited in the

ditch. These results, however, indicate Iow levels that are far below the regulatory

standards.

Depth to groundwater is approximately 170 feet. To date, no contamination has been

detected in groundwater beneath the main pit (Stratum 2) or downgradient of Site 16. It

is likely that the hydrocarbon contamination in the soils would tend to sorb to the soil

matrix in the 170 feet of vadose zone. However, it is possible that leaching of the soils

may eventually transport hydrocarbon contaminants to the groundwater.

B16.9 Summary and Conclusions

An estimated 275,000 gallons of residual fluids (primarily fuels) were placed in pits and

burned. Results of surface soil sampling found primarily hydrocarbon contamination.

The highest level of contamination was within the main pit. Concentrations of TFH-

diesel ranged from 838 to 75,200 mg/kg. The area directly adjacent to the main pit

(Stratum 1) was contaminated with 54,000 mg/kg of TFH-diesel. Stratum 3, the

Drainage Ditch northwest source area, was also contaminated with hydrocarbons, but to

a far lesser extent (maximum level of 66 mg/kg of TFH-diesel).

Vadose zone soil sampling found the area beneath the main pit to be contaminated to

at least approximately 50 feet (vertical depth corrected from the angle boring).
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Concentrations in the deepest sample found 11,900 mg/kg of TFH-diesel. The vertical

extent of contamination beneath the main source area is unknown.

Groundwater flow at Site 16 is towards the northwest, at an estimated rate of

0.01 feet/day. Depth to groundwater is approximately 170 feet. Groundwater sampling

found that natural inorganics exceed certain regulatory standards. It is believed that

these inorganics are naturally occurring and represent background conditions. No

hydrocarbon or organic contamination was found. It does not appear that soil

contamination at Site 16 is contributing to groundwater contamination at MCAS El Toro.
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Table B16-1

Site 16 (OU-3): Types of Samples and Chemical Analyses
MCAS El Toro Phase I RI Technical Memorandum

Page 1 of 2

Groups of Anal_es Requested a

Station Sample Sample Peeti- Gross
Location/ Identi- Identi- Depth _Seml- icide=/ Herbi- General Dloxina Alpha/
Stratum fication fication (fi) VOCa VOCa !PCBs cides TPH TFH Metals CN Chemistry;TOC Furana Beta

Surface and Near-Surface Soils

1 16_GN1 S1454304 0 X X X X X

I 16_GN2 S145 4301 0 X X X X X

I 16_GN3 S1454294 0 X X X X X
S1454296 2 X X X X X

2 16_PT1 S1454305 0 X X X X X
S1454320 2 X X X X X
S1454315 4 X X X X X

2 16_PT2 S1454318 0 X X X X X X
S1454319 2 X X X X X X
S1454308 4 X X X X X X

2 16 PT3 S1454307 0 X X X X X
S1454297 2 X X X X X
S1454314 4 X X X X X

3 16 DD1 S1454317 0 X X X X X
S1454316 2 X X X X X

S1454286b 2 X X X X X

3 16_DD2 S1454306 0 X X X X X
S1454288 2 X X X X X

S1454505b 2 X X X X X
S1454293 4 X X X X X

3 16_DD3 S1454289 0 X X X X X
S1454287 2 X X X X X
S1454504 4 X X X X X

UG 16_UGX S1454299 0 X X X
S1454302 2 X X X

UG 16 UGS S1454528 0 X X X
S1454529 2 X X X

Vadose Zone Soils

UG 16_UGMW33 S1456256 158 X X X X X

16 AB213 S1456249 10 X X X X X
S1456250 20 X X X X X
S1456247 30 X X X X X
S1456261 40 X X X X X
S1456262 50 X X X X X
S1456263 60 X X X X X

16_25B212 S1456517 5 X X X X X
S145651B 10 X X X X X
S1456519 15 X X X X X
S1456520 20 X X X X X
S1456521 25 X X X X X
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Table B16-1

Site 16 (OU-3): Types of Samples and Chemical Analyses
MCAS El Toro Phase I RI Technical Memorandum

Page 2 of 2

Groups of Anal_es Requested a

Station Sample Sample Pearl- Grou

Location/ Identl- Identl- Depth Semi- cide$/ Herbl- General Dloxlns Alpha/
Stratum fication fication (fi) VOCe VOCa PCBa ctdea TPH TFH Metals CN Chemistry TOC Furana Beta

16 DBMW52 S1456258 5 X X X X X

S1456259 10 X X X X X

S 1456254 13 X X X X X
S1455255 18 X X X X X

S1456252 23 X X X X X

S1456245 33 X X X X X

S1456257 168 X

DG 16 DGMW81 S1457073 168 X X X X

S1456260 188 X X

Groundwater

UG 16 UDMW33 S1452097 188-220 X X X X X X X X X

16_DBMW52 S1452090 182-222 X X X X X X X X X
S1452094 X

DG 16 DGMW81 S1452040 175-216 X X X X X X X X X

a VOCs= VolatileOrganicCompounds; Semi-VOCs= SemivolatileOrganicCompounds;
PCBs= PolychlorinatedBiphenyls;TPH = TotalRecoverablePetroleumHydrocarbons;
TFH = TotalFuel Hydrocarbons;CN= TotalCyanide; TOC= TotalOrganicCarbon.

b Duplicate
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Table 016-2
Site18 (OU- 3): Summary of Detected Chemicals In Sediments and Surface/Near-Surfece Soil

MCA$ El Toro pltmm I RI Technical Memorandum

SAMPLE NUMBER 81'4E43t7 $1'48421NI 01-484.1tI S1-4,S430tl 81-4-042111 8t-4542511 81'454E06 814842113
8AMPLEDEPl14(FT.BGS) (0) (2) (2) (0) (2) (2) (2) (4)

ANALYI'E BY GROUP uNrI'_! DVF{.) DVIFJli_ DVF{a) DVF{i) DVF{i) , DVF(i)
METALS

SILVER MG/KG 0.43 U 0.45 U 0.45 U 0.43 U 0.49 U 0.46 U 0.47 U 0,44 U
Id.UMINUM MCa/KG 0810 8370 12400 4680 15400 108O0 9640 4250
_RSENIC MG/KG 1.0 b 1.6 b 1.7 b 2.7 5,2 2 b 2.1 b 1,4 b

;BARIUM MG/KG 02,3 115 142 60.0 191 128 132 81.5
BERYLLIUM MG/KG 0.44 U 0,27 U 0.40 U 0,4 u 0.85 U 0.39 U 0.34 U 0.23 U
CALCIUM MG/KG 2710 7450 5520 2450 0220 5010 5340 4800
.%_DMIUM MG/KG 0,87 U 0,85 U 1 U 0.50 U 1.5 0.87 U 0,74 U 0.3 U
:.OBALT MG/KG 4.1 b 4.4 b 4.8 b 4.2 b 8.2 io 5.6 b 5.8 b 2.8 b
.CHROMIUM MG/KG 7.3 7.8 11.3 5.5 14.3 10.5 9.2 4.2
:OPPER MG/KG 7.g 6.5 8.2 6.5 12 8.1 8.2 3.4 b
RON MG/KG 10100 12000 1.45700 7010 20600 14000 12800 7060
=OTASEI_IM MG/KG 3210 3200 4220 1760 6510 3800 3000 2250
k4AGNESIUM MG/KG 3430 5140 6670 2100 0950 5770 5680 2000
V,ANGANESE MCdKG 187 199 230 161 349 233 214 144
SODIUM MG/KG 193 b 253 b 262 -- b 197 b 468 b 272 b 234 b 207 b
',IICKEL MCa/KG 0.9 b 0.1 b 7.4 b 6.9 b 10,9 0.5 b 7.1 b 2,4 b
LEAD MG/KG 15,8 2.g 3.0 15.7 5.4 4.1 3.5 1,3
aNTIMONY MG/KG 2.5 U 2.6 U 2.0 U 2.5 U 2.0 U 2.6 U 2.7 U 2.6 U
SELENIUM MC-dKG 0.51 U 0.53 U 0.11 U 0.1 U 0,15 b 0.11 U 0.11 U 0,11 U

:THALLIUM MG/KG 0.14 U 0.10 U 0.15 U 0.29 U 0.38 b 0.15 U 0.16 U 0.32 U
_AL_I_IiUM t_G 24r7 20 37.7 16.2 49 33.2 29. g 17.4
ZINC MG/KG 4S.6 39.1 46.4 36 69.3 41.7 41 .O 24.2
VOLAT/LE ORGANIC COMPOUNDS

='114Yl.BENZENE UG/KG 10 U 11 U 11 U 10 U 12 I U 11 U 11 U 10 U
tOLUENE UCdKG 7 J 11 U 11 U 5 J 12 I U 11 U 4 J 10 U
KYt.ENE [TOTAL) UG/KG 10 U 11 U 11 U 10 U 12 U 11 U 11 U 10 U
,,_ARBONTETRAC HLORIDE UC-d'KG 3 J 11 U 11 U 10 U 12 U 11 U 11 U 10 U
2-HEXANONE UG/KG 10 U 11 U 11 U 10 U 12 U 11 U 11 U 10 U
m,CETONE UG/KG 32 U 27 U 23 U 10 U 12 U 15 U 10 U 18 U
3ENZENE UG,'KG 10 U 11 U 11 U 10 U 12 U 11 U 11 U 10 U
UlE1H'Yl.ENE CHLORIDE UG/KG 17 U 11 U 11 U 11 U 24 U 11 U 11 U 10 U
:'-BUTANONE UG/KG 10 U 11 U 11 U 10 U 3 J 11 U 11 U 10 U
gEMIVOLATILE ORGIANtCCOMPOUNDS

01$(2-ETHYLHEXYL}PHTHALATE UG/KG 570 U 700 U 700 U 20000 U 770 U 710 U 700 U 680 U
aYRENE UG/KG 670 U 700 U 700 U 20000 U 770 U 710 U 700 U 680 U
DIBENZOFURAN UG/KG 670 U 700 U 700 U 20000 U 770 U 710 U 700 U 680 U
;LUORANTHENE UG/I(G 1170 U 700 U 700 U 20000 U 770 U 710 U 700 U 680 U
;qtENANTHRENE UG/I(G 070 U 700 U 700 U 20000 U 770 U 710 U 700 U 680 U
=LUORENE UG/KG 070 U 700 U 700 U 20000 U 770 U 710 U 700 U 680 U
'4APHTHALENE _O 670 u 700 U 700 U 210000 u _ 770 U 710 U 700 U 680 U
Z-METHYLNAPHTHALENE UCdI(G 070 U 700 U 700 U 20000 U I 770 U 710 U 700 U 680 U
TOTAL FUEL HYDROCARBONS (DIESEL AND GASOLINE'/

 .D,ESE. ,5, J 130.11 15011 I1,.J 11441ut,341uj1,11uI1201utFH GASOL NE MG/KG 0.212 0.053 U 0.053 U 0 105 0.059 U 0.054 U 0,053 U 0.052 U
FOTAL RECOVERABLE PETROLEUM HYDROCARBONS (T'RPf_
roPE IMC,,'KGI 457 I I 2O I U I 00 I F 575 I I 20 I U I 107 1 I 105 I I 20 I U
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Table 016-2
Site16 (OU- 3): Summary of Detected Chemicall in kdlrnents and Surface/Near-Surface Soil

MCA8 El Tofo Phase I RI Technical M4mlonmdum

STATIONID 14 DD3 t9 DD3 DVFJa) 10 DD0 DVF(a) t8 GNt DVF{a) 18 GN2 10 GN3 DVFJa) 19 GN3 DVF{a) 14 PT1 DVF{a)

SAMPLENUMBER 81'U4n9 81'_4304 $1-4342;7 Sl-434304 St'4UJ0t S1-_4_g4 S_-4343H Sl-44303
SAMPLE DEPTI,I(FT.BOS) (0) (2) {4) (0) (0) (0) lO) i0)

ANALYllE BY QROUP UNI'r'3 OVF{a) DVF[a)
METALS

SILVER MG/KG 0.43 U 0,4g U 0.47 U 0.6 b 0.43 U 0.44 U 0.44 U 0.43 U
ALUMINUM MGJKG 8240 22500 13500 7710 4660 4450 7330 6100
ARSENIC MS/KG 1.0 b 3.1 16 b 0.83 b 0.47 U 0.60 U 2.1 1.3 b
BARIUM MC-dKG 75.3 185 186 119 72,9 05.7 150 86.4
BERYU.IUM MG/'KG 0.36 U 0.07 0 0.56 U 0.26 U 0.17 U 0.23 U 0.16 U 0.35 U
CALCIUM MG/KG 2640 9310 4820 6220 4320 4620 4600 5420
CADMIUM MS/KG 0.96 b 1.7 1.3 0.88 U 0.58 U 0.80 U 2.0 0.92 b
COBALT MS/KG 4.3 b 0.3 b 6.4 b 4.4 b 2.0 b 2.3 b 3.1 b 3.1 b
CHROMIUM MS/KG 0,4 17,9 11.9 7 4.9 6.1 26.3 3,2
COPPER MG/KG 10.2 13.6 9.7 5 b 3.0 b 8.1 51.1 10
IRON MS/KG 11200 25200 15900 11000 0050 8370 9910 9120
POTASSIUM MG/KG 2760 0750 4240 81go 2000 2210 3860 2400
MAGNESIUM MS/KG 3820 11600 6630 4150 2520 2520 3330 3100
MANGANESE MS/KG 205 365 271 201 150 132 145 158
SODIUM MGJKG 203 b 443 b 314 b 295 b 150 b 277 b 394 b 241 b
NICKEL MS/KG 0.1 b 10.6 9.3 5.1 b 2.7 b 2.4 b 8.4 b 4.4 U
lEAD MG/KG 27.2 3.0 2.5 3.7 5.6 13.7 291 19.5
ANTIMONY MG/KG 2.5 U 2.3 U 3.3 b 2.4 U 2.8 U 2.5 U 2.6 U 2.8 U
SELENIUM MS/KG (I.1 U 0.12 U 0.11 U 0.16 b 0.1 U 0.1 U 0.14 ' b 0.1 U
THALLIUM MS/KG 0.14 U 0.30 b 0,29 b 0.14 U 0,14 U 0.15 U 0.15 U 0.18 b
VANADIUM MS/KG 26.2 57 36.8 25.2 16.7 15.3 20.7 18.7
ZINC MS/KG 61.9 74.7 49.2 38.4 264 39.8 108 53.2
VOLATILE ORGANIC COMPOUNDS

ETHYLBERZENE US/KG 10 U 11 U 11 U 10 U 10 U 10 U 83 U 1400 U
TOLUENE UG/KG 3 J 11 U 11 U 3 J 10 U 10 U 83 U 1400 U
XYI.ENE (TOTAL) UG/KG 10 U 11 U 11 U 10 U 10 U 10 U 53 U 1400 U
CARBON TETRACHLORIDE UC-,A<G 4 J 11 U 11 U 10 U 10 U 10 U 53 U 1400 U
2-HEXANONE UG/I<G 10 U 3 J 11 U 10 U 10 U 10 U 53 U 1400 U
ACETONE US/KG 10 U 11 U 11 U 31 U 17 U 24 U 59 U 330 J
BENZENE UG/KG 10 U 11 U 11 U 10 U 10 U 10 U 53 U 1400 U
METHYLENE CHLORIDE UG/I(G 30 U 22 U 18 U 10 U 10 U 10 U 50 JB 1400 U
2-BUTANONE UG/KG 2 J 2 J 11 U 10 U 10 U 10 U 53 U 350<)
SEMIVOLMTILE ORGANIC COMPOUNDS

SIS(2-ETHYLHF-XYL)PHTHALATE US/KG 070 U 730 U 760 U 660 U 070 U 080 U 700 U 720 U
PYRENE US/KG 670 U 730 U 760 U 660 U 070 U 680 U 270 J 720 U
DIBENZOFURAN US/KG 670 U 730 U 700 U 660 U 070 U 680 U 700 U 720 U
FLUORANTHENE US/KG 670 U 730 U 760 U 660 U 670 U 680 U 210 J 720 U
PHENANTHRENE UG/KG 070 U 730 U 760 U 660 U 670 U 680 U 420 J 220 J
FLLIORENE US/KG 070 U 730 U 700 U 660 'U 670 U 680 U 2000 720 U
NAPHTHALENE US/KG 070 U 730 U 760 U 660 U 670 U 680 U 700 U 720 U
!-METHYLNAPHTHALENE UG/KG 670 U 730 U 760 U 660 U 070 U 680 U 700 U 3300
TOTAL FUEL HYDROCARBONS _DIESELAND GASOLINE)

MG/KG U I ITFH DIESEL IMG.G I 290o.1521 I 13'6o.o,lo I 14.2o.o.Iu I -7o.7 1 t1191 121OO

TFH GASOLINE I0.171 12.4 1660213 [
TOTALRECOVERABLEPE'rROrEU_HYDROCARBONS ('rRPH)

TRPH IMG/KG I 283 I I 76 I J 20 I U I 184 I I 20 I U ] o_o I I 17486 I I 8404 I J
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Table 616-2
Sltelll (OU- 3): Summary of Detected Chemicals In Sediments and Surface/Near-Surface Soil

MCAS El Toro Ptuil41 RI Technic;il Memorandum

SAMPLE NUMBER 8171114320 8t"4S43t5 S_4S43t11 St'-4.543t9 8'1-4543011 614543Q7 8_454_17 SC4.64314
SAMPLE DEPTH(FT.KS) (2) (4) (O) (2) (4) (0) (2) (4)

ANALYTE BY GROUP uNrr51 DVF(a) DVF{a) DVF(aJ
ME'I'A4.S
SILVER MG/KG 0.46 U 0.56 U 0.46 u OAS U 0.49 'U 0.43 U 0.44 U 0.47 U __
d. UMINUM MCd'KG 5030 2O500 6350 4470 102OO 2510 4260 6240
ARSENIC MC-dKG 1.2 b 5.1 13 b 1.2 b 2.9 1.3 b 0.59 b 1.1 b
IARIUM MG/KG 711.9 243 94 72.9 142 54.7 59.8 1Dg
IERYLUUM MG/KG 0.44 U 1.1 0.37 b 0.42 U 0.5 U 0.2 U 0.42 U 0.49 U
_IU.CIUM MCdIKG 6830 1430(3 6380 4690 4700 3320 4210 7680
_DMIUM MC-i/KG 0.46 b 1.5 09 b 0.49 b 0.99 b 0.54 b 0.4 b 0.86 b
_OBALT MG/KG 2.5 b 10.2 b 3.2 b 2.9 b 5.6 b 1.6 b 2.6 b 4.2 b
;HROMIUM MG/KG 5.6 19.2 7.4 5.9 12 4.3 5.3 6.5
:OPPER MG/KG 3.9 b 12.7 9.1 4.5 b 6.6 5.9 2.9 b 5.6
RON MGh(G 7500 26700 9740 6940 13600 4300 6740 9240
_OTASSIUM MG/KG 2210 7510 3260 2330 4360 1460 2310 3630
MAGNESIUM MG/KG 3400 12400 3730 2650 6030 1540 2380 3860
MANGANESE MG/KG 146 426 t 68 137 249 794 130 t81
;ODIUM MG/KG 221 b 845 b 316 b 229 b 345 b 159 U 152 U 234 b
41CKEL MG/KG 3.7 U 12.6 4.4 U 4.3 U 10.7 3.4 U 4.2 U 3.6 U --
LEAD MG/KG 1.5 4.5 25.3 7 4.6 22.6 3.4 6.1
_NTIMONY MG/KG 2.6 U 3.2 U 2.7 U 2.9 U 2.5 U 25 U 2.6 U 2.7 U
SELENIUM MG/KG 0.11 U 9,13 U 0.11 U 0 11 U 0.15 U 01 U 0.11 U 0.11 U
THALLIUM MG/I(G 0.15 b 0.64 b 0.15 U 0.15 U n.16 U 0.18 b 0.21 b 0.22 b
VANADIUM MG/KG 17.5 511.8 21.9 17.1 32.4 9 b 16.6 22.7
ZINC MG/KG 23.1 80 54.3 211.6 47.6 35 22.7 , 363
VOLATILE ORGANIC COMPOUNDS
:"THYLBENZENE UG/KG 1300 U 64 U _1 11 U 420 1700 10 U 1000 J 3800 --
TOLUENE UGA(G 1300 U 64 U I 11 U 490 1700 10 U 940 J 3.400
XYLENE (TOTAL) UG/KG 1300 U 84 U 11 -- U 3000 12000 10 U 590_ 23000
CARBON TETRACHLORIDE UC-dKG 1300 U 64 U 11 U 62 U 1500 U 2 J 1400 U 2800 U
2*HEXANONE UG/KG 1300 U 64 U 11 _ U 62 U 1500 U 10 U 1400 U 2600 U
ACETONE UC-dt(G 110O J 220 U 16 190 U 1500 U 38 U 5200 U 2800 U
BENZENE UG/KG 1300 U 64 U 11 _ _ U 30 J 1500 U 10 U 1400 U 2800 U
METHYLENECHLORIDE LIGAKG 1300 U 64 U 11 _ U 65 U 1500 U 10 U 1400 U 2500 U
2-BUTANONE UGAKG 4100 84 U 1! U 62 U 13000 10 U 12000 31100
SEMIVOLATILE ORGANIC COMPOUNDS

BIS(2-ETHYLHEXYL}PHTHALATE UG/KG 680 U 840 U 260 _ _ J 220 J 210 J 690 U 230 J 520 J
PYRENE UG/KG 680 U 840 U 170 J 810 U 770 U 690 U 730 U 160 J
;DIBENZOFURAN UG/KG 680 U 840 U 690 U 810 U 990 690 U 730 U 730 U
=LUORANTHENE UG/KG 680 U 840 U 690 U 1110 U 770 U 890 U 730 U 730 U __
:q-IENANTHRENE UG/KG 210 J 180 J 690 U 670 J 650 J 690 U 730 U 870
FLUORENE UG/KG 880 U 840 U 690 - U 510 U 770 U 690 U 730 U 730 U __
,U_PHTHALENE UG/KG 680 U 840 U 690 _ _ U . 33000 O 690 U 15000 .
.METHYLNAPHTHALENE UG/KG 880 U 840 U 690 U 810 U 770 U _690 U 730 U 730 U

OTAL FUEL HYDROCARBONS (DIESEL AND GASOLINE)
FH DIESEL MG/KG 17500
FH GASOLINE IMG/KG I 168 I I 3111001299 I 838_ I 57700178 2690 t I 68800-I 1"71 I.9 242Ol I 752312o I Z
*OTAL RECOVERABLE PETROLEUM RYDROCARBONS _RPH_
RPH IMG/KG I 6956 I J I 17190 I J I 7636 I J I 2111159 I J I 16933 I J I 2844 I J I 23766 I J I 39101 I J
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Table 516-2
Site16 (OU- 3): Summary of Detected Chemicall In Sediments and Surface/Near-Surface Soil

MCAS El T_ro Phale I RI Technical Memorandum

STATIONID li_UGS 1SUGS 16UGX DVF(a} 15UGX DVF(a}

8AMPLIE NUMBER 8t454S28 e 1'4S4S211 Bt'484298 81'464302

SAMPLEDEPTH(FT.BGS) (0) (2) (0) (2)
ANALYTE BY GROUP UNIT_ DVF(a} DVF(a)

/4ErALS
SILVER MG/KG 0.43 U 0.44 U 0.43 U 0.44 U
ALUMINUM MG/KG 4140 3980 4820 5190
ARSENIC MG/KG 0.93 b 0.48 U 1.1 b 1.4 b
BARIUM MG/KG 63.9 83.7 80.3 89.2
BERYLLIUM MG/KG 0.29 U 0.17 U 0.16 U 0.18 U
CALCIUM MG/KG 2550 5260 4100 0990
CADMIUM MG/KG 0.75 U 0.52 U 0.84 U 0.81 U
COBALT MG/KG 2.8 b 1.9 b 2.9 b 52 b
CHROMIUM MG/KG 4.5 3.8 5.1 4.6
COPPER MC-dKG 3.8 b 3.8 b 4 b 4.2 b
IRON MG/KG 6400 5740 7450 8390
POTASSIUM MG/KG 2310 1630 2530 2530
MAGNESIUM MGJKG 2350 2278 2950 3330
MANGANESE MG/KG 131 149 161 174
SODIUM MG/KG 184 b 224 b 168 b 169 b
NICKEL MG/KG 4 b 3.9 b 3.4 b 3.6 b
LEAD MG/KG 4.5 0.79 8.8 1.1
ANTIMONY MG/KG 2.5 U 2.5 U 2.5 U 2.5 U
SELENIUM MG/KG 0.11 b 0.2 b 0.11 b 0.1 U
THALLIUM MG/KG 0.14 U 0.15 U 0.14 U 0.15 U
VANADIUM MG/KG 15.3 14.8 17.2 20.7
ZINC MG/KG 24.2 18.7 29.2 25.7
VOLATILE ORGIANfCCOMPOUNDS
ETHYLBENZENE UG/KG
TOLUENE UG/KG
XYLENE {'TOTAL) UG/KG
CARBON TETRACHLORIDE UG/KG
2-HEXANONE UG/KG
ACETONE UG/KG
BENZENE UG_G
METHYLENE CHLORIDE UG;I(G
2-BUTANONE UG/KG
SEMIVOI_ TJLEORGANIC COMPOUNDS

BIB(2-ETHYLHEXYL)PHTHALATE UG/KG
PYRENE UG/KG
DIBENZOFURAN UG/KG
FLUORANTHENE _G
PHENANTHRENE UG/KG
FLUORENE UG/KG
NAPHTHALENE UG/KG
2-METHYl.NAPHTHALENE UG/KG

TOTAL FUEL HYDROCARBONS (DIESEL AND GASOLINE)

nH'HOIESS' 'SO,,NEI 0 O;I 10:2 IU I 103IU 0.213 I 25410.052u I I I I I I I I
TOTAL RECOVERABLEPETROLEUM HYDROCARJBONS_rRPH)

TRPH ] MC-,/KG I 88 I I 20 I u I 20 I U I 05 I I [ I I I I I I

(a) A definition of each del. validation flag (DVF) is providedin Table B-1.
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Table Bt6-3

Slle16 (OU- 3): Summary of {)elected Chemicals In the Vadose Zone (Subsurface} Samples

MCAS El Toro Phale I RI Technical MmllonlndUm

SAMPLE NUMBER 81456517 81456515 81465611) 81LS6519D 81456520 S145852t 81458249 S14S6703
SAMPLE DEPTH(FT.BGS) (81 (tD) (t81 (18) (20) (251 (101 (t0)

ANALYTE BY GROUP UNITS DVF(a) DVF(a) DVF(.) DVF(a} DVF{a) DVF(a]
GENERAL CHEMISTRY

TOTAL ORGANIC CARBON [MG/KGW I [ [ ( I I I I I I t I I I ] I
METALS
CHROMIUM MG/KG 10.9 J 5 J 4 J 5.3 J 11.6 J 19.6 J 13.7 14.9
.FAD MG/KG 2.8 J 0.98 J 0.6 J 1 J 2.1 J 3.7 J 4.2 4.7
NICKEL MG/KG 3.9 J 2.4 J 2.9 d 3.7 J 7.0 J 13.6 J 8.4 b 7.6 b
_.RIUM MG/KG 153 J 110 J 90.4 J 101 J 196 J 254 J 184 210

ARSENIC MG/KG 3 J 1.3 J 0.7 d 1.3 J 2.3 J 3.8 J 3.1 3.4
SODIUM MG/KG 295 J 421 d 289 J 486 J 840 J 2280 J 862 b 897 b
MAGNESIUM MG/KG 6990 J 3180 J 2620 J 3790 J 8800 J 14000 J 8060 6890
_ERYLUUM MG/KG 0.61 J 033 UJ 0.32 UJ 0.32 UJ 0.51 UJ 0.9 J 0.57 b 0.65 b

COPPER MG/I(G 9.6 J 4 UJ 2.6 tJJ 5.7 J 5.4 J 15.1 J 9 11
MANGANESE MG/KG 259 J 156 J 129 J 157 J 315 J 417 J 272 312
VANADIUM MG/KG 35 J 16.8 J 15.6 J 21.7 J 42.1 J 66.3 J 44 48.1
IRON MG/KG 15000 J 6630 J 6280 J 8OB0 J 17200 J 26000 J 18300 20700

SELENIUM MG/KG 0.12 UJ 0.11 UJ 0.1 UJ 0.11 UJ 0.12 UJ 0.13 UJ 5.1 U 5.2 U
COBALT MG/KG 6.3 J 2.0 J 2.6 J 2.6 J 6.7 J 9.4 J 7.1 b 9.2 b
CADMIUM MC-t/KG 0.77 J 0.44 J 0.33 J 0.52 J 1.1 J 1.5 J 1.2 b 0.60 U
MERCURY MG/KG 0.03 UJ 0.03 UJ 0.03 UJ 0.03 UJ 0.03 UJ 0.04 UJ 0.03 UJ 0.25
SILVER MG/KG 0.51 UJ 0.45 UJ 0.43 UJ 0.45 UJ 0.55 J 0.67 J 0.36 U D.49 b
CALCIUM MG/KG 8430 J 4870 J 5050 J 6150 J 10700 J 15000 J 4940 533a
;'OTASSSLP_ MG/KG 4640 J 1970 J 1590 J 2100 J 591O J 6640 J 5230 6150

ANTIMONY MG/KG 2.0 UJ 2.6 UJ 2.5 UJ 2.6 UJ 2.8 UJ 3.2 UJ 3 U 3.6 b
THALLIUM MG/KG 0.27 J 0.17 J 0.14 UJ 0.17 J 0.26 J 0.63 J 0.30 U 0.4 U
ALUMINUM MG/KG 10500 J 4390 J 3940 J 5310 J 11300 J ; 19300 J 15400 17200
ZINC MG/KG 47.1 J 24.4 J 16.9 J 24.0 J 56.3 J [ 83.9 J 57.3 61.7
VOLA71LEORGANtC COMPOUNDS:
ETHYLBENZENE UG,'KG t 2 U 12 U 10 U 11 U 11 U 13 U 1000 J 2300 J
TOLUENE UG/KG t 2 U 12 U 10 U 11 U 11 U 13 U 1800 J 2400 J

XYLENE (TOTAL) UG/KG 12 U 12 U 10 U 11 U 11 U 13 U 10000 13000
ACETONE UG/KG t 2 U 12 U 10 U 11 U 11 U 22 2200 J 2300 J
METHYLENE CHLORIDE UG/KG t2 U 5 U 12 U 11 U 11 U 13 U 2900 U 670 J
2-BUTANONE UG/KG 12 U 12 U 10 U 11 U 11 U 13 U 0300 7200
SEMIVOLATILE ORGANIC COMPOUNDS

... ENE I GI 770IuI .o lul 600Lul 710IuI 710tul 050Iu t 172Ij I 242[u2-METHYLNAPHTHALENE UG/KG 770 U 800 U 690 710 U 710 U 850 U 23000 U 10000 J___
TOTAL FUEL HYDROCARBONS (DIESEL AND GASOLINE)

HOI.EL IM GI 1,6 Iur 152IUI 131tUI 135IUI 135Iut 156IU I I I [TFH GASOLINE MC.-dKG 0.058 U 0.06 U 0052 U 0.054 U 0.054 U 0.064 U 5540 3470
TOTALRECOVERABLEP_rROLEU_,_ROCAReO~Sr'mPH)
TRPH I MC-_G I _ I U I 20 l U [ 20 [u I 20 [u [ tO I U I 2_ I I 39_e I I 015 I
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Table B16-3
Site16 (OU- 3): Summary of Detected Chemicals In the Vadoee Zone (Subsurface) Samples

MCAS El Toro PhaN I RI Technical Memorandum

STATION ID 19_AB2t 3 19_AB213 10_AB213 DVF(a) 18_AB213 DVF(a) t0_AB213 DVF(i) 10_DBMWS2 DVIF(.) 18 DBMWS2 DVF{a) 18_DBMW52 DVF_a)

8AMPLE NUMBER 8t450200 S1450247 81456281 81450292 01459203 Bt4l_200 81459280 81457053
SAMPLE DEPTH(FT.BGS) (20) (30) (40) (00) (60) (0) (10) (10)

ANALYTE BY GROUP UNITS DVF{i) DVF(ii)
GENERALC,E#SrRY
TOTALORGANICCARBON IMG_<GWI I I I I I i t } I I I I I I I
METALS

CHROMIUM MG/KG 11.3 13.0 11.4 148 6.1 10.4 19.9 0.2
LEAD MG/KG 3.6 3.3 3.7 4.3 2.1 1.0 2.1 1.3
NICKEL MG/KG 4.6 b 7.5 b 5.3 b 11.4 4 b 6.6 b 12.4 7.2 b
BARIUM MG/KG 150 150 146 103 93.4 136 209 150
ARSENIC MG/KG 3.6 2.0 2.1 U 3.2 1.6 U 2.0 3.2 1.7 b
SODIUM MG/KG 1000 b 1340 1130 b 1150 b 433 U 223 13 1270 b 702 b
MAGNESIUM MG/KG 6450 7780 4330 5620 1380 6370 14000 63450
BERYLLIUM MG/KG 0.39 b 0.40 b 0.54 b 0.54 b 0.1 b 0.33 b 0.7 b 0.35 b
COPPER MG/KG 5.4 b 7.4 8.2 9.9 3.6 b 8.4 13.1 6
MANGANESE MG/KG 246 273 134 293 97.6 266 382 240
VANADIUM MG/KG 37.1 45.2 33.1 42.8 14.3 35.1 68.1 31.3
IRON MG/KG 14500 16900 12900 17400 5090 14800 29000 13400
SELENIUM MG/KG 0.47 U 5.1 U 5.5 SWNJ 8.0 b 4 4 U 0.11 U 0.13 U 0.11 U
COBALT MG/KG 8.8 b 7.0 b 6.2 b 5.2 b 2.1 b 4.4 b 5.9 b 4.8 b
CADMIUM MG/KG 0.62 U 0.09 b 0.66 U 0.64 U 0.58 U 0.85 b 1.4 0.68 b
MERCURY MG/KG 0.16 J 0.24 J 0.17 J 0.1 J 0.10 0.03 U 004 U 0.03 U
SILVER MG/KG 0.42 b 0.3e U 0.38 U 0.71 b 0.31 U 0.45 UJ 055 U 047 U
CALCIUM MG/KG 9700 0310 2760 8450 1870 8630 18800 6839
POTASSIUM MG/KG 3400 4100 2070 4860 1090 3930 6550 4060
ANTIMONY MG/KG 2.0 U 3.5 b 3 U -- 3.2 b 2.6 U 2.6 U 3.2 U 2.7 U
THALLIUM MG/KG 0.36 U 0.38 U 0.30 U 0.37 UJ 0.33 U 0.26 b 0.37 b 0.29 U
ALUMINUM MG/KG 1t300 13200 10400 13700 3250 9630 23900 8830
ZINC MG/KG 42.5 51.9 38 55.3 15.4 43.9 83.5 429
VOLA17LE ORGANIC COMPOUNDS
ETHYLBENZENE UG/KG 2900 U 1000 J 1900 J 1700 J 1290 J 10 U 12 U 12 U
TOLUENE UG/KG 2900 U 2900 U 3000 U 1300 J 790 J 10 U 12 U 12 U
XYLENE (TOTAL) UG/KG 2200 J 5700 9300 9900 7100 10 U 12 U 12 U
ACETONE UG/KG 2900 U 1700 J 2200 J 2200 J 1600 J 10 U 43 U 20 U
METHYLENE CHLORIDE UG/KG 580 J 910 J 3000 U 800 J 2600 U 10 U 12 U 12 U
2-BUTANONE UG/KG 8900 9200 12000 14000 10000 10 U 12 U 12 U
S_LA TILE ORGANIC COMPOUNDS

NAP HA'ENE IU GI I IUI 23000IUI lul "00 IJI 090lUl 770IUJI 000I w!-METHYLNAPHTHALENE UG/KG 23000 U 23000 U 23000 U 23000 U 21090 U 690 U 770 UJ 000 UJ
TOTAL FUEL HYDROCARBONS (DIESEL AND GASOLINE/

TFHD,ESEL IM GI =*00I I 1'00I I1"001 t4 ° I Ili0001 I I 114.5 IUt 15 IUTFH GASOLINE MG/KG 7040 5620 5020 6440 4600 0.008 0 059 U 006 U
TOTAL RECOVEF'_IBLEPETROLEUM HYDROCARBONS (TRPH,I

TRPH ] MG/KG I 5524 I t 5420 I I 2664 I I 4731 I I 2025 ] I 20 I U } 20 I U I 20 I U

=m__m_z. Sheet 2 of 4



Table 916-3
Stte16 {OU- 3): Summary of Detected Chemicals in the Vadose Zone (Subsurface) Samples

MCAS El Toro Pill. I RI Tlchnlcll Memorandum

'-' -'" _"-' _,i"-"[ P"-",.,1"-"_,i"-"_,1'-'"_--_SAMPLE NUMBER 81460254 S1,4S5250 S14,S8ZS2 S14SS245 S14S924G S14,S5287 SlLSTOS4 s1458240
SAMPLEDEPTH(FT.BGS) 413) 419) (23) 433) 453) 4198) 4109) 4189)

ANALYTE BY GROUP UNIlr_ DVF(i)
;ENE_LC,FJSn_Y
OTALORGANICCARBON [MG/KGW[ I I I I I I t I I I I I I I 106 r

METALS
CHROMIUM MG/KG 0.8 20.7 14.1 8.2 7.1 33,3 18.3
LEAD MGfKG 0.86 2.9 3 1.3 1.5 4.4 2.3
NICKEL MG/KG 3.1 b t6.8 12.4 0.5 b 9.6 28 15
BARIUM M_,dKG 96.3 308 201 111 143 260 115
ARSENIC MG/I(G 1.4 b 3.0 3.7 0.77 b 2 b 4.5 4.4
SODIUM MG/KG 405 b 1300 b 1480 1100 b 610 b 518 b 383 b
MAGNESIUM MG/KG 3540 15800 9630 3800 3630 13600 8790
BERYLLIUM MG/KG 0.2 b 0.83 b 0.5 b 0.31 b 023 b 1 b 0.45 b
XSPPER MG/KG 5.4 b 15.7 10,1 4 b 5 b 20.1 10.3

MANGANESE MG/KG 162 450 326 196 234 507 371
rANADIUM M_G 22.8 68.3 48.7 26.3 25.9 82.7 51.1

IRON MG/KG 8540 25900 20100 10300 9720 33400 18200
SELENIUM MG/KG 0.t2 U 0,13 U 0.13 U 0.11 U 0.11 U 0.13 U 0.12 U
COBALT MG/Y..G 2.2 b 12.2 b 7 b 3.2 b 2.8 b 9.9 b 6.2 b
CADMIUM MG/KG 0.73 b 1.9 1.3 0.52 b 0.88 b 4.3 1,3
MERCURY MG/KG 0.03 U 0.04 U 0.04 U 0.03 U 0.03 U 0.04 U 003 U

SILVER MG/KG 0.49 U 0.55 U 0.53 m U 0.48 U 0.46 U 0.53 U 0.49 U
CALCIUM MG/KG 7400 13300 8350 3880 4950 116OO 4400
POTASSIUM MG/KG 2340 9540 6410 1890 2820 7990 461D
ANTIMONY MG/KG 2.9 U 3.2 U 3.1 U 2.0 U 2.0 U 3 U 2.8 U
THALLIUM MG/KG 0.35 U 0.52 U 0.43 U 0.34 U 0.17 U 0,5 U 0.26 U
ALUMINUM MG/KG 4790 2t 000 14000 6060 5810 26900 13500
ZINC MG/KG 26,6 g4.5 64 25.2 31.1 104 55.1
VOLATILE ORGANIC COMtN_UNDS
ETHYl.BENZENE UCdKG 11 U 13 U 13 U 11 U 11 U 12 U 12 U
TOLUENE UG/KG 11 U 13 U 13 U 11 U 11 U 12 U 12 U
XY].ENE (TOTAL) UG/KG 1t U 13 U 13 U 11 U 11 U 12 U 12 U
ACETONE ; UG/KG 24 U 24 U 20 U 35 U 17 U 37 U 21 U
METHYLENE CHLORIDE UG/t(G 1t U 13 U 13 U 11 U 11 U 12 U 12 U
2-BUTANONE UG/KG 11 U 13 U 13 U 11 U 11 U 12 U 12 U
S£MIVOLA TILE ORGA_C COMPOUNDS

--_L.E lu_GI ,00 lujI. IuJI 530Iwl ,40 [uJ{ ,30 {uJI I I '_ tuJI ,,0 Iw2-METHYLNAPHTHALENE UG/KG 700 LU 840 UJ 830 UJ 740 UJ 730 U,I 790 UJ 770 UJ
TOTAL FUEL HYDROCARBONS _DIESELAND GASOUNE/

_.U,E_. IM--GI 'Sr2Jul 1" lUJ 154tui 130Iui 135IUI i 1140 Jul 144IUTFH GASOLINE MG/KG 0.053 U 0064 U 0063 U 0.056 U 0.055 U 006 U 0.058 O
ror_AECOW_AmZPE_OU_U_.W_CA_O~S(._P_
TRPH [MG/KG I 914 I [ 20 [ U I 20 I U I 20 I U I 20 I U I I I 20 t U I 20 I U
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Table Bt6-3

Site16 (OU- 3): Summary of Detected Chemicals in the Vadose Zone {Subsurface) Samples

MCAS El Toro Phase ! RI Tmchnical Memorandum

SAMPLE NUMBER 814B6243 81457073 51456260 S145G256
SAMPLE DEPTH(FT. BGS) (160) {160) (186) {lU)

ANALYIE BY GROUP UNIT"3 DVF{i) DVF(I)
GENERAL CHEMISTRY
TOTAL ORGANIC CARBON {MG_GWI I I I I 1o6 { I { ] I I I { I { I
HETAL$

CHROMIUM MG/KG 14.3 9.9 13.2
LEAD MG/KG 3.6 4 3.1
YlCKEL MG/t(G 95 8.9 b 13.4
3ARIUM MG/KG g3 90 __ 147
ARSENIC MG/KG 3.3 2.9 5.8
SODIUM MG/KG 349 U 302 U 440 b
t4AGNESIUM MG/KG 5520 3610 7120
3ERYLLIUM MG/KG 0.61 U 0.44 U 0.68 b
._OPPER MG/KG 6.4 11.2 __ 10
UIANGANESE MG/KG t40 1B3 -- 251
_/ANADIUM MG/KG 42.7 31.7 46.4
RON MG/KG 15300 10500 16200
SELENIUM MG/KG 0.4g U 0.47 U 0.2 b
,_OBALT MG/KG 4.2 b 4.5 b __ 6.4 b
._ADMIUM MG/KG n.88 b 0.6g b -- 2.8
UlERCURY MG/KG 0.05 U 0.06 U -- 0.03 U
',ILVER MG/KG 0.35 U 0.34 U 0.54 U
;ALCIUM MG/KG 4210 3180 15700

POTASSIUM MG/KG 3800 2400 4240
;kNTIMONY MG/KG 2.9 U 2.6 U 2.7 U
rHALLIUM MG/I(G 0.37 U 0.36 U 0.25 b
N.UMINUM MG/KG 10400 7590 __ 11600
ZINC MG/KG 44.2 31.4 __ 50.4
VOLATILE ORGANIC COMPOUNDS
iTHYLBENZENE UG/KG 11 U 10 U 12 U 12 U

TOLUENE UGAKG 11 U 10 U 12 _ 12 U
XYLENE (TOTAL) UG/KG 11 U 10 U 12 U 12 U
A.CETONE UG/KG 11 U 10 U 16 U 12 U
METHYLENECHLORIOE UG/KG 11 U 10 U 12 U t 2 U
Z-BUTANONE UG/KG 4 J 3 J 4 J 12 U
SEMIVOLATILE ORGANIC COMPOUNDS

_PH_.ENE {UG_GuG_G"7. U }ul I { I I t { {_P._._.E 7. l u I ::: Ill ¥ I 770-0
'OTAL FUEL HYDROCARBONS (DIESEL AND GASOUNE)

MG/KG 14 [ UFHD.ESEL t._O I 024{U I 129 { t t I I I I IUJ

'FH GASOltNE 03 [ _ I 14'51.33 ,

'OT/lULRECOVERABLE PETROLEUM HYDROCARBONS (TRPH)'RPH IMcvKGI 2° I U I 20 I U I I f 20 I u I I I I I I I I
(m)A definition of each date validation flag (DYE) Is pro,,_dedin Table B-I.
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TM'CTO145 CLE-CO1-01F145-B18-0001

Table B1 6-4

Site 16 (OU-3): Well Construction Details
MCAS El Toro Phase I RI Technical Memorandum

Station Identification

Item 16_DBMW52 16_DGMW81 16_DBMW81

Survey Location--No[thing 552267 552487 553042
Survey Location--Easting 1549826 1549394 1548728

Ground Surface Elevation (ft above MSLaj 337 333 324
Measuring Point Elevation (ft above MSL=) 337 332 323

Measuring Point Location PVC sounding PVC sounding PVC sounding
tube tube tube

Type of Surface Completion Below ground Below ground Below ground

Casing Diameter and Material 4" Schedule 4" Schedule 4" Schedule
40 PVC 40 PVC 40 PVC

Screen Diameter and Material 4" Schedule 40 4" Schedule 40 4" Schedule 40
0.02" Slot 0.02" Slot 0,02" Slot

Stainless Steel Stainless Steel Stainless Steel

Screen Interval (ft bgsb) 180-220 182-PPP 176-216

Length of Drop Pipe (ft bgsb) 219 220 214

Make and Model of Installed Pump Grundfos Grundfos Grundfos
Rediflow 2 Rediflow 2 Rediflow 2

2" dia. 2" dia. 2" dia.
submersible submersible submersible

Date of Pumping Test Slug tested Slug tested (Not tested)
16 Oct 92 16 Oct 92

Date of Water Quality Sampling 17 Dec 92 4 Nov 92 11 Dec 92

aMean sea level

bBelow ground sudace

10020944.SCO\93\JD-5/1



TM'CTO 145 CLE-C01-OIF145-B18-O001

Table B16-5
Site 16 (OU-3): Summary of Hydraulic Parameters
MCAS El Toro Phase I RI Technical Memorandum

Trans- Hydraulic
Well Analysis missivity Conductivity Storage Leakance

Identification Type of Test Method (ftZ/day) (fi/day) Coefficient a Factor a

16_UGMW33 Slug Bower and Rice 1.1 0,03 NA NA
(1976); Bower
(1989)

16_DBMW52 Slug Bower and Rice 28 0.69 NA NA
(1976); Bower
(1989)

aNA = Not applicable.
Source: Table F-2 (Appendix F)

10020946.SCO\93\JD-5/1



Table B16-6

Site16 (OU- 3): Summary of Detected Chemicals in Groundwater Samples

MCAS El Toro Phase I RI Technical Memorandum

STATION ID 16._DBMW52 16_DGMW81 16_UGMW33
SAMPLE NUMBER S1452090 S1452040 S1452097

SCREEN INTERVAL (182-222) (176-216) (180-220)

ANALYTE BY GROUP REG,CODE(b) REG.LEVELIc ) UNITS DVF(e) DVF(a) DVF(a)
GENERAL CHEMISTRY

BICARBONATE NA NA MG/L 214 198 323

CARBONATE NA NA MG/L

TOTAL DISSOLVED SOLIDS 3 500 MGIL 1360 2040 639

ALKALINITY AS CAC03 NA NA MGIL 175 162 265

_,HLORIDE 3 250 MGIL 305 412 19.5

SULFATE 3 250 MG/L 408 660 201

NITRATE/NITRITE-N 1 10 MG/L 22.3 25.1 5.21

WETALS

_.LUMINUM 3 50 UG/L 49.1 b 36.6 J 31 UJ

SODIUM NA NA UG/L 129000 166000 88700

NICKEL NA NA _JUG/L 497 229 7.7 UJ
Q,RSENIC 2 50 UGIL 0.7 U 0.7 U 17

;;'INC 2 5000 UG/I. 2.2 U 10 7 U 15 J

E3ARIUM 2 2000 UG/L 35.2 b 37.3 b 22.5 b

,ALCIUM NA NA UGIL 141000 24I000 65400

VANADIUM NA NA UG/L 8.6 b 17.1 b 20.8 b

CADMIUM 2 5 UGIL 8.7 4.1 b 1.2 U

COBALT NA NA UG/L 6.6 b 5.6 U 5 8 U

COPPER 2 1300 UG/I. 0.9 U 0.9 U 2.1 b

SELENIUM 1 10 UGIL 252 U 144 34.2 b

MERCURY 2 2 UGIL 0.1 U 0.1 b 0.1 U

ANTIMONY NA NA UGIL 205 b 20.2 b 15.6 b

POTASSIUM NA NA UG/L 4880 b 5310 3418 b

MAGNESIUM NA NA UG/L 106000 112000 37400

MANGANESE 3 50 UG/L 157 110 5.1 b

SILVER 1 50 UGIL 2.1 U 2.3 b 2.1 U

VOLATILE ORGANIC COMPOUNDS

METHYLENE CHLORIDE 4 40 I UG/L I U 1 U 0.5 J

(a) A definition of each data validation flag (DVF) is provided in Table B-l. (c) The given concentration represents the California MCL,

(b) Regulatory Codes are: the EPA primary MCL, the EPA secondary MCL, or the
1 = California MCL California DTSC Action Level, whichever is most stringent.

2 = EPA primary MCL

3 = EPA secondary MCL

4 = California DTSC Action Level

Sheet 1 of I
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TM'CTO145 CLE-CO1-OIF145-B18-O001

Table B1 6-7

Site 16 (OU-3): Analyte Concentrations in Groundwater
Exceeding Regulatory Standards or DTSC a Action Levels

MCAS El Toro Phase I RI Technical Memorandum

Regula- Regula-
Well SI Concen- tory tory

Identification (ft bgs)b Analyte Units tration Levelc Coded

16_DBMW52 (182-222) Chloride mg/L 305 250 3

Nitrate/Nitrite-N mg/L 22.3 10 2

Sulfate mg/L 408 250 3

Total Dissolved Solids mg/L 1360 500 3

Cadmium pg/L 8.7 5 1

Manganese /_g/L 157 50 3

16_DGMW81 (176-216) Chloride mg/L 412 250 3

Nitrate/Nitrite-N mg/L 25.1 10 2

Sulfate mg/L 660 250 3

Total Dissolved Solids mg/L 2040 500 3

Manganese pg/L 110 50 3

Selenium Hg/L 144 10 2

16_UGMW33 (180-220) Total Dissolved Solids mg/L 639 500 3

Selenium /_g/L 34.2 10 2

acalifornia Department of Toxic Substances Control
bscreen interval (feet below ground surface)
CThemost stringent federal/state drinking water standard was applied. In the presence of both an EPA
MCL and a California MCL, the most stringent MCL is represented. If neither an EPA or California MCL
_Rlisted,the California DTSC action level was applied.

egulatory Code:
1=EPA Primary MCL: Federally enforceable drinking water standard established for the health

effects of contaminants
2=California MCL: Health-based drinking water standard enforceable at the state level
3=EPA Secondary MCL: Nonenforceable standard based on aesthetic qualities of taste, color, and

odor (Includes chloride, iron, manganese, sulfate, and TDS)
4=DTSC Action Level: Nonenforceable levels at which DTSC strongly urges water purveyors to

take corrective action to reduce the level of contamination in the water
they supply (Action levels cease to exist when state MCLs are
promulgated.)

1002093F.SCO\93\JD-5/2



Appendix B17

Nature and Extent of Contamination:

Site 17 (OU-2) --Communication Station Landfill

10020745.SC0\93\SR-25



TM'CTO145 CLE-C01-01 F14,5-B18-0001

Appendix B17

NATURE AND EXTENT OF SITE-SPECIFIC CONTAMINATION:

SITE 17 (OU-2). COMMUNICATION STATION LANDFILL

This discussion of Site 17 is supplemented by the figures and data tables listed below.

The figures begin on page B17-3, and the tables are grouped at the end of this

Appendix B17. Field headspace values for soils at this site are presented in

Table BA1-17, in Attachment 1 to Appendix B (directly following Appendix B22).

Figure B17-1: (Site Map)
Figure B17-2: Geologic Cross Section
Figure B17-3: SCS Soils Map
Figure B17,4: Geology Map

Table B17-1: Types of Samples and Chemical Analyses
Table B17-2: Summary of Detected Chemicals in Sediments and Surface/Near-

Surface Soil

Table B17-3: Summary of Detected Chemicals in Vadose Zone (Subsurface)
Samples

Table B17-4: Well Construction Details

Table B17-5: (Not applicable at this site.)
Table B17-6: Summary of Detected Chemicals in Groundwater Samples
Table B17-7: Analyte Concentrations in Groundwater Exceeding Regulatory

Standards or DTSC Action Levels

Table B17-8: Soil Survey Classification

B17.1 Site Description

Site 17, the Communication Station Landfill, is approximately 1,800 feet west of the

Magazine Road Landfill and covers a 26-acre rectangular area in a small canyon in the

foothills of the Santa Ana Mountains. The site consists of two strata:

· Stratum 1: The Landfill (as determined by the physical boundaries of the canyon
that contains the landfill)

· Stratum 2: The Stained Area.

1002096E.SCO\93\JM May 2, 1993
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The landfill was used from 1981 through 1983 as a stationwide disposal facility.

Reportedly, any waste generated from the facility during the landfill's operation may

have been disposed of at this landfill.

B17.2 Suspected Waste Types and Contaminants

Wastes that could potentially be found in the landfill include domestic waste and rubble

(e.g., couches, washing machines, refrigerators); cooking grease; oils and fuels from

sumps; empty drums; and other unknown material. It is estimated that as much as

36,000 gallons of liquid waste may have been dumped at this site (Brown and Caldwell,

1986), assuming that a full vacuum truck discharged its load on an average of once a

month. An area of stained soil is visible where dumping is suspected to have occurred.

During 1990 the landfill was monitored for air emissions as part of an Air Solid Waste

Assessment Test (SWAT). Of the compounds analyzed for, only methylene chloride was

above the California Air Resources Board (CARB) detection limit (Work Plan, 1991).

Contaminants may include VOCs, petroleum products, vinyl chloride, and metals.

B17.3 Field Investigation

The field investigation at Site 17 consisted of:

· Drilling and sampling one deep boring and one downgradient well
° Collecting surface soil samples from seven sampling stations.

Because of the permeable soils, the small watershed area, and the filling in of the

natural drainageway with excavated materials from a nearby hill, surface water is not

expected to be a significant transport pathway for contaminants. Thus, surface water

and sediment samples were not collected at this site.

Site boundaries and the number and location of monitoring wells at Site 17 were

changed from those planned in the SAP, as documented by the SAP Amendment. The

site boundary was extended further north (up the drainage area) to include pit areas

1002096E.SCO\93\JM May 2, 1993
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TM'CTO145 CLE-CO1-OIF 145-B18-0001

observed on historical aerial photographs. The boundaries were also adjusted at the

mouth of the canyon to approximate more closely the observed physical dimensions of

the landfill. A seismic survey at the mouth of the canyon was proposed to evaluate the

distribution of bedrock. This would benefit designing a well assuming that the

groundwater is perched on top of and controlled by bedrock. The upgradient well was

eliminated and two of the three downgradient well locations were relocated to the mouth

of the canyon. Together with the deep boring completed as a well, a total of four wells

were planned to be constructed (for a net decrease of one). The upgradient shallow

soil boring was eliminated.

Several field changes were made from the SAP Amendment. After evaluating the results

of the boring at 17_DB53, the seismic survey was not conducted. Because the drilling

at this location resulted in drill refusal on presumed bedrock and no water was found at

refusal depth, the borehole was not completed as a monitoring well. Further, only one

of the three proposed downgradient monitoring wells was drilled because access was

limited by severe weather conditions (rainfall and surface water runoff) and completion

would be so late that their sampling results could not be included in this document.

Changes in analyses were also made in the field: analyses for TFH, TRPH, SVOCs,

pesticides and PCBs were added for the 238-foot sample from 17_MW82.

Gross alpha and beta samples were not collected from the groundwater sample from

17_MW82, and the VOC analysis was not requested for the 17_LF2 surface soil sample.

B17.3.1 Surface Water and Sediment

(No surface water or sediment samples were collected at this site.)

B17.3.2 Surface and Near-Surface Soils

Within the Stratum 1 (Landfill), three surface soil stations (17_LF1, 17_LF2, and

17_LF3) were sampled at the surface only (0 feet). At 17_LF3, a duplicate was

collected, bringing the total of surface soil samples to four. Within Stratum 2,

1002096E.SCO\93\JM May 2, 1993
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three surface and near-surface soil stations (17_SA1, 17_SA2, and 17_SA3) were

each sampled at depths of 0, 2, and 4 feet bgs, for a total number of nine

samples. The O-foot sample at 17_DBS is the surface soil sample associated with

Deep Boring 17_DB53.

B17.3.3 Vadose Zone Soils (Soil Borings)

The only soil boring, 17_DB53, was drilled and sampled, but not completed as a

monitoring well. It was sampled for lithologic logging and chemical analyses at 0,

5, 10, 15, 20, 25, 40, and 60 feet, and a duplicate sample at 60 feet was

analyzed. Nine samples were analyzed from this boring.

B17.3.4 Groundwater Monitoring Wells

One soil boring was drilled and sampled, completed as a well (17_MW82), and

then sampled for groundwater. Three samples were analyzed from the soil

collected during drilling from depths of 25, 235, and 238 feet. Well 17_MW82 is a

downgradient well outside of the site boundary. No aquifer tests were performed

on this well. The well was sampled once for groundwater.

B17.4 Surface Water and Sediments

(Surface water and sediments were not sampled at this site.)

B17.5 Surface and Near-Surface Soils

B17.5.1 Description of Surface and Near-Surface Soil Samples

The surface soils at Site 17 are Capistrano, San Emigdio, and Soper series

(Figure B17-3, Soils Map). These soils are well-drained, sandy to gravelly loam

with a thickness of 2.5 to 5 feet. The percolation rate ranges from 0.2 to 6.0 in/hr

and the available water capacity rate ranges from 0.09 to 0.18 in/in (Wachtell,

1978).

1002096E.SCO\93\JM May 2. 1993
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Surface and near-surface soils (to 4 feet below the surface) were sampled by

stratum' 17_LF1, 17_LF2, and 17_LF3 in Stratum 1, and 17_SA1, 17_SA2, and

17 SA3 in Stratum 2.

B17.5.2 Analytical Results

The sample from 17_DBS contained no detected concentration of VOCs, SVOCs,

pesticides, PCBs, herbicides, or TRPH. This sample is therefore omitted from

further discussion in this section.

B17.5.2.1 Stratum 1: Landfill Area

Four surface soil samples were collected from the landfill area (17_LF) (see

Table B17-1).

No organic chemicals were detected in 17_LF2. Only trace amounts of toluene

and acetone were detected in 17_LFI. The 17_LF3 sample results were above the

detection limit for VOCs, SVOCs, pesticides, TFH-gasoline, TFH-diesel, and

TRPH. Metals results are presented in Table 17-2.

Hydrocarbons (TRPH, TFH). TFH-gasoline was detected in 17_LF3 at

0.125 mg/kg and not detected in the duplicate. TFH-diesel was detected in

17_LF3 at 51.4 rog/kg. TRPH was detected in 17_LF3, at 402 rog/kg.

Volatile Organic Compounds (VOCs). Toluene was estimated below the CRDL

in 17_LF1 and 17_LF3 (not detected in the duplicate sample). Acetone was

detected in 17_LF1 at 30 pg/kg, 17_LF3 at 34 jug/kg, and in the duplicate sample

at 28 jug/kg. Acetone is a demonstrated laboratory contaminant; the maximum

detected concentration in the trip blanks is 37 pg/L.

Semivolatile Organic Compounds (SVOCs). Seven SVOCs were detected below

the CRDL in the 17_LF3 sample: benzo(a)pyrene, benzo(ghi)perylene, chrysene,

flouranthene, indeno(1,2,3-cd)pyrene, pyrene, and benzo(a)anthracene.

1002096E.SCO\93\JM May 2, 1993
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Pesticides and Herbicides. Two pesticides were detected below the CRDL in the

17_LF3 sample: 4,4'-DDD and 4,4'-DDT. None of the Stratum 1 surface soil

samples showed herbicides.

Metals. The metals results are presented in Table B17-3.

B17.5.2.2 Stratum 2 (Stained Area)

Nine samples were analyzed from the stained area (17_SA1, 17_SA2, and 17_SA3

each at depths of O, 2, and 4 feet).

B17.5.2.1 Analytical Results

Samples at 17_SA1, 17_SA2, and 17_SA3 showed detected levels of hydro-

carbons ('l'FH-gasoline, TFH-diesel, and TRPH). Acetone and toluene (VOCs)

were detected in all three stained area locations, but the 17_SA2 sample at 4 feet

showed the highest concentrations. Methylene chloride was detected in 17_SA2

at 2 and 4 feet. In general, 17_SA2 samples (especially at 4 feet) have the highest

concentrations of hydrocarbons and VOCs. 17_SA3 has the lowest concentra-

tions among the three Stratum 2 samples. Samples worth noting are 17_SA1 at

O feet with TFH-diesel at 1,010 mg/kg (which exceeds the California LUFT

guideline of 1,000 mg/kg), 17_SA1 at 0 feet with TRPH at 1,831 mg/kg, and

17_SA2 at 4 feet with TRPH at 2,733 rog/kg.

Pesticides and herbicides results are below the CRDLs. SVOC results are either

not detected or below the CRDL (except for 4-methylphenol, found in SA1 at

0 feet). The metals results are presented in Table 17-2.

Hydrocarbons (TRPH, TFH). TFH-gasoline was detected at 17_SA1 at 0

(0.27 mg/kg), 2 (0.34 mg/kg), and 4 (0.47 mg/kg) feet; 17_SA2 at 2 (0.17 rog/kg)

and 4 (0.53 mg/kg) feet; and 17_SA3 at 0 (0.15 mg/kg) and 4 (0.07 mg/kg) feet.

TFH-diesel was detected at 17_SA1 at 0 (1,010.0 mg/kg), 2 (223 mg/kg), and

4 (63 mg/kg) feet; 17_SA2 at 4 (453 mg/kg) feet; and 17_SA3 at 0

1002096E.SCO\93\JM May 2, 1993
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(118 mg/kg)feet. TRPH was detected at 17_SA1 at 0 (1,831 mg/kg), and 4

(772 mg/kg) feet; 17_SA2 at 2 (278 mg/kg) and 4 (2,733 mg/kg) feet; and 17_SA3

at 0 (981 mg/kg) and 4 (66 mg/kg) feet.

Volatile Organic Compounds (VOCs). The VOCs detected were acetone,

methylene chloride, and toluene. Acetone was detected at 17_SA1at 0 (26 fig/kg)

and 2 (13 fig/kg) feet; 17_SA2 at 2 (16 fig/kg) and 4 (86 fig/kg) feet; and 17_SA3

at 0 (21 fig/kg), 2 (26 fig/kg), and 4 (15 fig/kg) feet. Acetone is a demonstrated

laboratory contaminant, the maximum detected concentration in the trip blanks is

37 fig/L.

Methylene chloride was detected at 17_SA2.at 4 (47 fig/kg) feet. Methylene

chloride is also a demonstrated laboratory contaminant; its maximum detected

concentration in the trip blanks was 42 fig/L. Toluene was detected at 17_SA1at

0 (13 fig/kg), 2 (17 fig/kg), and 4 (14 fig/kg) feet; at 17SA2. at 2 (27 fig/kg) and

4 (180 fig/kg) feet. Toluene was also detected below the CRDL at 17_SA3 at

0 feet.

Semivolatile Organic Compounds (SVOCs). Two SVOCs detected were 2,4-

dimethylphenol, and 4-methylphenol. 2,4-Dimethylphenol was detected at 17_SA1

at 0 feet at 6,000 fig/kg, estimated. 4-Methylphenol was detected at 17_SA1 at

0 feet at 34,000 fig/kg; it was also found below the CRDL in 17_SA1 at 4 feet.

Pesticides and Herbicides. Pesticides were detected below the CRDL, at 17 SA1

at 0 and 2 feet; 17_SA2 at 4 feet; and 17_SA3 at 0 feet. Dieldrin, gamma-

chlordane, endrin ketone, alpha-chlordane, 4,4'-DDE, endosulfan sulfate, and 4,4'-

DDD were detected below the CRDL at 17_SA1 at 0 feet. Dieldrin, heptachlor

epoxide, 4,4'-DDD, endosulfan sulfate, and BCH-delta were detected below the

CRDL at 17 SA1 at 2 feet.

4,4'-DDE, gamma-chlordane, dieldrin, methoxychlor, 4,4'-DDD, and endosulfan

sulfate were detected below the CRDL at 17 SA2 at 4 feet. 4,4'-DDE and

endosulfan sulfate were detected below the CRDL at 17 SA3 at 0 feet.
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One herbicide, 2,4-DB, was detected below at CRDL at 17 SA1 at 2 feet; 17 SA2w

at 4 feet; and 17 SA3 at 0 feet.

Metals. The metals results are in Table 17-3.

B17.6 Vadose Zone Soils

B17.6.1 Description of Subsurface Soil Samples

A total of 13 samples were analyzed from the vadose zone (17_DB53 and

17_DGMW82) (Table B17-1). The analytical results for these samples is presented

in Table B17-3.

B17.6.2 Subsurface Geology

Site 17 is at the base of the foothills of the Santa Ana Mountains, within a small

canyon and along the southern slope of a small hill. The stratigraphy at the site

consists of Holocene surface stream channel deposits that conformably overlie

Tertiary marine semiconsolidated rocks of the Topanga and Vaqueros/Sespe

Formations (undifferentiated). The geology of the site can be seen in

Figure B17-4.

The area bedrock appears to be faulted and folded, based on the orientation of

the strike and dip symbols and the presence of mapped faults (CDMG, 1981). A

mapped fault is near the middle of the site above the stained area. The boring

logs of the 17_DB53 and 17_MW82supply the only subsurface lithologic informa-

tion for the site (Appendix K). Figure B17-2 is the interpretive cross section

formed from these logs.

The predominant soil lithology seen in these two logs is silty sand, Deep

Boring 17_DB53 appears to have a higher percentage of fines (silts and clays).

Since these two borings are only about 130 feet apart, it seems likely that the

lower-permeability strata logged in 17_DB53 became thinner and the percentage

1002096E.$CO\93\JM May2, 1993
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of fines decreased in the area of 17 MW82. Semiconsolidated bedrock is

interpreted to first occur at about 70 feet.

B17.6.3 Analytical Results

The analytical results for the vadose zone samples are presented in Table B17-3.

Herbicides were detected in all the soil samples (except the surface sample,

17_DBS). (Herbicides analysis was not run on 17_MW82 soil samples.) Fuel

hydrocarbons (TFH-gasoline, TFH-diesel, and TRPH) were detected in some of the

samples from 17_DB53 and 17_MW82. TFH-gasoline and TRPH were detected

from the relatively shallow samples (5 and 10 feet) in 17_DB53. TFH-diesel was

also seen in 5- and lO-foot samples and additionally in the 40-foot sample. TFH-

gasoline and TRPH were seen in the deep samples from 17_MW82.

TFH-diesel is below the CRDL for all of the 17_MW82 samples. SVOCs were not

detected. Pesticides are below the CRDL or at Iow levels. Metals results are also

included in Table 17-3.

Hydrocarbons (TRPH, TFH). TFH-gasoline was detected at 17_DB53 at

5 (0.39 mg/kg) feet and 10 (0.58 mg/kg) feet, and at 17_MW82 at

235 (0.35 mg/kg) feet and at 238 (0.10 mg/kg) feet. TFH-diesel was detected at

17_DB53 at 5 (15 mg/kg) feet, 10 (106 mg/kg) feet, and at 40 (17 mg/kg) feet and

again at 40 feet in the duplicate sample (15.5 mg/kg). TRPH was detected at

17_DB53 at 5 (457 mg/kg) feet, 10 (1,886 mg/kg) feet, and at 17_MW82 at

235 (77 mg/kg) feet.

Volatile Organic Compounds (VOCs). Three compounds were detected in the

subsurface soil samples: acetone, 2-butanone, and toluene. Acetone was

detected at 17_DB53 at 10 (24 fig/kg) feet, 20 (14 fig/kg) feet, and 25 (14 fig/kg)

feet, and at 17_MW82 at 25 (38 fig/kg) feet. Acetone is commonly found in the

trip blanks at these concentrations. 2-Butanone was detected at 17_MW82 at

25 feet (16 fig/kg). 2-Butanone is a demonstrated laboratory contaminant; the

1002096E.SCO\93\JM May 2, 1993
B17-17



TM'CT0145 CLE-C01-01F145-B18-O001

maximum detected concentration in the trip blanks was 33 fig/L. Toluene was

detected below the CRDL at 17 DB53 at 10 feet.m

Semivolatile Organic Compounds (SVOCs). SVOCs were not detected.

Pesticides, Polychlorinated Biphenyls (PCBs), and Herbicides. Endosulfan

sulfate at 7 fig/kg and endrin ketone at 3 fig/kg were detected at 17_DB53 at

10 feet.

Herbicides were detected at 17_DB53 at 5, 10, 15, 20, 25, 40, and 60 feet. (The

soil from 17_MW82was not analyzed for herbicides.)

· 2,4-DB(up to 200 fig/kg) was detected at 17_DB53 at 25, 40, and 60 feet, but
was not in the duplicates.

· Dichloroprop (171 pg/kg) was detected at 17_DB53 at 40 foot, but was not in
the duplicate.

· Dalapon (up to 172 fig/kg) was detected at 17_DB53at 5, 10, 15, 20 feet.

· Dinoseb (39 fig/kg) was detected at 17_DB53 at 60 feet, but was not in the
duplicate.

· MCPA (up to 70,300 fig/kg) was detected at 17_DB53 at 5 and 40 feet, but
was not in the duplicate.

· MCPP (up to 58,300pg/kg) was detected at 17_DB53at 40 feet (also detected
at 40 feet for the duplicate) and at 60 feet (not in the 60-foot duplicate).

Metals. Metals detected are presented in Table 17-3.

Total Organic Carbon (TOC). TOC was detected at 17_DGMW82at 238 feet at

107 mg/kg.

B17.6.4 Soil Vapor Headspace Concentrations

A deep boring into the stain area and a downgradient well were drilled during the

investigation of Site 17. Headspace results for subsurface soils are summarized in

1002096E,SCO\93\JM May 2, 1993
B17-18



TM'CTO145 CLE-CO1-01F145-B18-O001

Attachment 1 to Appendix B. A moderate correlation exists between the

headspace results and the analytical results for the subsudace soil samples. The

headspace values above 2.5 ppmv are associated with the samples from 5 feet

and 40 feet in 17_DB53 and with the samples from 55, 236.5, 238, and 239.5 feet

in 17 MW82. The detect values of TRPH are for the 5- and 10-foot samples in

17_DB53 and the 235-foot samples in 17_MW82. The detection values of

TFH-gasoline are for the 5- and 10-foot samples in 17_DB53 and 235- and 238-

foot samples in 17_MW82. The detection values of TFH-diesel are for the 5-, 10-,

and 40-foot samples in 17_DB053.

B17.7 Groundwater

B17.7.1 Site-Specific Hydrogeology

Depth to groundwater is approximately 200 feet. Groundwater occurs in the

bedrock, which is permeable. Table B17-4 summarizes well construction, pump

installation, and water quality sampling data.

The site-specific aquifer parameter and groundwater flow information is limited

since only one well was completed for Site 17. The regional groundwater flow

map (Figure 3-4a, b, and c) indicates that in the area of Site 17 the groundwater

flow is toward the west, at a gradient of approximately 0.02 (ft/ft). The linear

groundwater velocity is estimated to be 0.1 fi/day, assuming a gradient of

0.02 fi/fi; effective porosity at 20 percent; and hydraulic conductivity at 1 fi/day (a

value consistent with the wells from nearby Site 2).

Due to the recent completion of 17_MW82, no aquifer testing was conducted.

B17.7.2 Analytical Results

The groundwater sample from 17_MW82 is free of all organics except for three

VOCs at values that are commonly seen in trip and rinsate blanks,

1002096E.SCO\93\JM May 2, 1993
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General Chemistry. The groundwater quality can be characterized as fairly good,

due to relatively Iow concentration of constituents analyzed with a sodium sulfate

dominant chemistry.

Hydrocarbons (TRPH, TPH). No hydrocarbons were detected.

Volatile Organic Compounds (VOCs). Three VOCs were detected in the ground-

water sample from 17_MW82. They are bromodichloromethane at 7 fig/I,

chlorodibromethane at 6 fig/I, and chloroform at 7 fig/l. These three compounds

are commonly seen in trip and rinsate blanks at these values.

Semivolatile Organic Compounds (SVOCs). No SVOCs were detected.

Pesticides and Polychlorinated Biphenyls (PCBs). No pesticides or PCBs were

detected.

Metals. The results for metals are summarized in Table B1-6.

B17.7.3 Comparison with Drinking Water Standards

No regulatory standards for water were exceeded by the 17_MW82 groundwater

sample results. Table 17-7 presents exceedence results.

B17.8 Potential Contaminant Migration Pathways

The primary route of contaminant transport at the site is most likely to be infiltration of

infrequent rain water in the coarse soil to groundwater. However, there is little evidence

to show that the leachate from the landfill, as well as liquid contaminants dumped at

the landfill, may have infiltrated the coarse soil and migrated vertically down to

groundwater; no groundwater contamination was detected in the groundwater sample

collected from the downgradient well 17_MW82.

1002096E.SCO\93\JM May 2, 1993
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B17.9 Summary and Conclusions

The surface soil is contaminated with fuel hydrocarbons. TFH-gasoline concentrations

ranged up to 0.47 mg/kg; TFH-diesel ranged up to 453 mg/kg; and TRPH ranged up to

1,831 rog/kg. The 17_LF1 and 17_LF2 results were below the CRDL for all organic

compounds analyzed (except for trace toluene and acetone). Acetone is a

demonstrated lab contaminant. The maximum detected concentration of acetone in the

trip blanks is 37/_g/L. Surface soils sample results for VOCs, SVOCs, pesticides and

PCBs, and herbicides are generally below the CRDLs (except for 4-methylphenol, an

SVOC in 17SA1 at 0 feet).

Vadose zone soils show the presence of herbicides, trace pesticides, TFH-gasoline,

TFH-diesel, and TRPH. TFH-gasoline concentrations range up to 0.58 mg/kg. TFH-

diesel concentrations range up to 106 rog/kg. TRPH concentrations range up to

1,886 mg/kg.

The groundwater quality appears to be good due to relatively Iow concentrations of

sulfate and TDS. No organic compounds were seen, except for three VOCs at values

that are commonly seen in the trip and rinsate blanks.

The site does not appear to be a potential source of groundwater contamination. The

site is not a likely source of surface water contamination, and is not a potential source

of regional groundwater VOC contamination (OU-1).
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Table B17-1
Site 17 (OU-2): Types of Samples and Chemical Analyses

MCAS El Toro Phase I RI Technical Memorandum
Page 1 of 2

Groups of Analytes Requested a

Station Sample Sample Pestl- Qenl. Groae
Location/ Idenfi- Identi- Depth Semi- cides/ Herbi- Chem- Dioxinl/ Alpha/
Stratum ficatlon fication (ft) VOCs VOCs PCBs cides TPH TFH Metals CN Istry c TOC Furans Beta

Surface Water and Sediments (Not,._p_ed)

Surface and Near-Surface Soils

17DBS S1454329 0 X X X X X X

I 17_LF1 S1454332 0 X X X X X X X

I 17_LF2 S1454330 0 X X X X X X

1 17LF3 S1454324 0 X X X X X X X

I 17_LF3 S1454405b 0 X X X X X X X

2 1?_SA1 S1454322 0 X X X X X X X

2 17_SA2 S1454334 0 X X X X X X X

2 17SA3 S1454327 0 X X X X X X X

2 17SA1 S1454325 2 X X X X X X X

2 17_SA1 S1454326 4 X X X X X X X

2 17_SA2 S1454333 2 X X X X X X X

2 17_SA2 S1454323 4 X X X X X X X

2 17_SA3 S1454331 2 X X X X X X X

2 1?_SA3 S1454338 4 X X X X X X X

Vadose Zone Soils

17_DBO_s1456276 s x x x x x x x

17 DB053 S1456279 10 X X X X X X X

17_DB053 S1456280 15 X X X X X X X

17_DB053 S1456281 20 X X X X X X X

17_DB053 S1456282 25 X X X X X X X

17_DB053 S1456283 40 X X X X X X X

17DB053 S1457155b 40 X X X X X X X

17_DB053 S1456284 60 X X X X X X X

17_DB053 S1457156b 60 X X X X X X X

17_DGMW82 S1457170 25 X X

17 DGMW82 S1457171 235 X X X X X X X

17_DGMW82 S1457172 238 X X X X X X X
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Table B17-1

Site 17 (OU-2): Types of Samples and Chemical Analyses
MCAS El Toro Phase I RI Technical Memorandum

Page 2 of 2

Groups of Analytes Requested a

Station Sample Sample Puff- Oenl. Oro_.
Location/ Identi- Identi- Depth Semi- tides/ Herbi- Chem- Dioxine/ Alpha/
Stratum ficatlon fication (fi) VOCsl VOCs PCBs cides TPH TFH Metals CN istryc TOC Fursne Beta

Groundwater

a VOCs= VolatileOrganicCompounds;Semi-VOCs= SemivolatileOrganicCompounds;
PCBs = Polychlorinated Biphenyls; TPH = Total Recoverable Petroleum Hydrocarbons;
TFH = Total Fuel Hydrocarbons; CN = Total Cyanide; TOC = Total Organic Carbon.

b Duplicate

c Chloride, sulfate, carbonate, bicarbonate, nitrate/nitrite, and total dissolved solids.
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Table Bt7-2

Site17 (OU- 2): Summary of Detected Chemicals in Sedlmente end Surface/Near-Surface Soil

MCAS El Tore PhaSe I RI Technical Memorandum

SAMPLE NUMBER 5[48411[9 $1-454332 51-454330 81-454324 B1-4S4405 $1,111_322 B1'454320 $1-,H;432O

SAMPLEDEPTH(FT.BGS) (0) (0) (0) (0) (0) (0} 12) (4)ANALYTE BY GROUP UNITS DViFJmI DVF(a) DVFJa) OVFJa)
It-/'ALS
SILVER MG/KG 0.43 U 0,43 U 0.43 U 6.42 U O.45 U 0.85 b 0.44 U 0.44 U
ALUMINUM MG,/KG 2670 4200 5150 7150 4750 .5180 6320 4330
ARSENIC MG/KG 1,8 b 4.4 3,4 1.0 b 1.6 b 2.3 2.3 2.7
BARIUM MG/KG 39.3 b 46 81.4 94,5 50.7 184 02 88.1
BERY'LLfUM MC/KG 0,1 U 0.1 b 0,12 b 0.23 b 0.21 b 0.14 b 0,14 I_ 0.21 b
_M..CIUM MG/KG 249Q 2990 3660 3060 1870 3570 2760 2740
CADMIUM MG/KG 0,39 b 0.81 b 0.71 b 3,1 0.46 b 12 4.5 2.9
COBALT MG/KG 1.8 b 2.4 b 3 b 5.0 b 1.9 b 2.8 b 3.5 h 3.4 b
CHROMIUM MG/KG 6 8,8 99 297 7.5 81.9 31.1 20.7
COPPER MG/KG 2.9 U 3,8 U 3,4 U 18.1 2.9 U 52.5 32.3 20.5
IRON MG/KG 4660 7700 8940 12900 0910 10400 9080 7490
MERCURY MG/KG 0.03 U 0.03 U 0.03 U 0.03 U 0,03 U 0.14 0.09 U 0.03 U
POTASSIUM MG/KG 1450 1090 1960 1840 1690 2090 2240 1860
MAGNESIUM MG/I<G 1320 2660 2550 3100 1870 2320 2240 1840
MANGANESE MCdKG 103 01 .g 136 220 104 05 90.3 113
SOOIUM MGh(G 208 b 185 b 245 b 247 b 239 b 188 b 199 b 243 b
NICKEL MG/KG 5.2 b 5.7 b 4.4 b 138 4.1 b 12.7 9 6.9 b
LEAD MG/KG 4.0 2.4 1.8 22.2 1.4 381 92.8 348
ANTIMONY MG/KG 2.5 U 2.5 U 2.5 U 2.4 U 2.6 U 2.7 b 2.5 U 2.5 U
SELENIUM MG/KG 0.1 U 1,4 0,2O b 0.1 b 0.11 b 0.4 b 0.18 t3 0.24 b
THALLIUM MGh_G O14 U 0.14 U 0.14 U 0.14 U 0.15 U 0.15 U 0.15 b 0.15 b
VANADIUM MG/I<G 1t.4 32.t 23.1 29.4 18.3 19.2 19.8 16.3
ZINC MG/KG 16.8 25.4 25.4 47.9 16,3 260 114 87,4
VOLATILE ORGAJWCC_

ow_ I I'l l I I'l l'lul'l I" "1_kCETONE UG/KG 30 -- 34 28 25 13 10 U
METHYLENE CHLORIDE UG/KG 26 U 20 N 24 U 18 U 28 U 22 U
$EMrVOLATILE ORGAN/C COMPOUNDS

2f4-DIMETHYLPHENOL UG,9(G 20000 U 690 U 680 U 870 U 700 U 6000 J 710 U 650 U __
_METHYLPHENOL UG,'KG 20000 U 690 U 680 U 670 U 700 U 34000 710 U 390 J
Pt'RE,NE UG/KG 20000 U 690 U 600 U 320 J 700 U 20000 U 710 U 680 U

BENZO(GHI)PERYLENE UG/KG 20000 U 690 U 680 U 160 J 700 U 20000 U 710 U 680 U
INDENO(1r2,3-CD)PYRENE UC-.'KG 20000 U 890 U 680 U 240 J 700 U 20000 U 710 U 680 U
FLUORANTHENE UG/KG 20000 U 890 U 680 U 360 J 700 U 20000 U 710 U 680 U
CHRYSENE UG/KG 20000 U 690 U 680 U 220 J 700 U 20000 U 710 U 680 U

BENZO(A)FYRENE UG/KG 20000 U 600 U 680 U 390 J 700 U 20000 U 710 U 680 U
BENZO(A)ANTHRACENE UG/KG 20000 U 600 U 680 U 200 J 700 U 20000 U 710 U 680 U
PESTICIDES AND PCBs
HEPTACHCOR EPOXIDE UG/KG 1.71 UJ 1.70 UJ 1.72 UJ 17,2 UJ 1.70 UJ 1.77 UJ 2.91 J 1.74 UJ
ENDOSULFAN SULFATE UG/KG 3.32 UJ 3.45 UJ 333 UJ 33.4 UJ 3.47 UJ 27.6 J 5.82 $ 3.36 UJ
BHC*DELTA JG/KG 1.71 UJ 1.78 UJ 1.72 UJ 17.2 UJ 1.70 UJ 1.77 UJ 8.64 J 1.74 UJ
4r4'*DOT UC.d'KG 3.32 UJ 3.45 UJ 3.33 UJ 135 J 3.47 UJ 3.44 UJ 3.54 UJ 3.38 UJ
ALPHA-CHLORDANE UG/KG 1.71 UJ 1.70 UJ 1.72 UJ 17.2 LU 1.70 UJ 8.51 J t .82 UJ 1.74 UJ
GAMMA-CHLORDANE UG/'KG 1.71 UJ 1.78 UJ 1.72 UJ 17.2 UJ 1.79 UJ 7.08 J 1.82 UJ 1.74 UJ
ENDRIN KETONE UG/KG 3.32 LM 3.45 UJ 3.33 UJ 33.4 UJ 3.47 UJ 8.66 J 3.54 UJ 3 38 UJ
DIELDRIN UG/KG 3.32 UJ 3.45 UJ 3.33 UJ 33.4 UJ 3.47 UJ 3.77 J 0.858 J 3.38 UJ
METHOXYCHLOR UG/KG 17.1 LIJ 17.8 UJ 17.2 UJ 172 UJ 17.9 U.I 17.7 UJ 18.2 UJ 17.4 UJ

4,4'-DDD UG4(G 3.32 LU 3.45 UJ 3.33 UJ 33.3 J 3.47 UJ 381 J 4.32 J 3.38 UJ
4r4'-DDE UG/KG 3.32 UJ 3.45 UJ 3.33 UJ 33.4 UJ 3.47 UJ 11.6 J 3.54 UJ 3.38 UJ
HERBICIDES
2.4-Ce IUC'_KO I 40.5 ] UJ ] 51.5 I UJ I 50.0 ] UJ t 49.8 I UJ I 53 I UJ I 507 I UJ j 283 ] J I 50.7 I UJ
TOTAL FUEL HYDROCARBONS(DIESEL AND GASOUNE_

.r.O,EBEL 1   I1251UI12"IUI12'IUI3141 11311UI101011 31 152.'1TFH GASOLINE MG/I(G 0.051 U 0.052 U 0.051 U 0.125 0.053 U 0.27 0339 0.471
TOTAL RECOVERABLE PETROLEUM'HYDROCARBONS t'TRP_
TRPH IMG/KG I 2O I U I 2O [ U I 0 I U I 402 I I 18 I U I 1831 I I 107 I I 772 I
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Table 5t 7-2
Site17 (OU- 2): Summary of Detected ChemtcMs In Sediments and Su_ace_lear-Surface Soil

MCAS El Tom Pha_ I RI Technical Memorandum

SAMPLE NUMBER $1'4(ta33,4 8_4.64333 81'464323 81454327 8t4S433t 81464336

8AMPLE DEPTH(FT. BGS I (0) (2) (4) (0l (2) (4l
ANALYTEBYGROUp UNIT8 DVF(I) DVF(a)

METALS
SILVER MG/KG 0.44 U 0.44 U 0.44 U 0.43 U 0.45 U 0.45 U
ALUMINUM MGJKG 4750 6630 7340 3940 8650 4200
ARSENIC MG/KG 2.3 2.5 2.2 2,1 2.1 b 2.2
BARIUM MO/KG 58.1 66,1 75.4 54.5 64,2 01.1
EERYU.IUM MO/KG 0.21 b 0.26 b 0.25 b 0.14 b 0.2 b 0.15 b
CALCIUM MC-JKG 2340 2090 2270 2100 2330 2180
CADMIUM MGFKG 0.55 b 0.68 b 2,1 0.95 b 0.81 b 0.56 b,
COBALT MO/KO 2.7 b 2.0 b 2,0 b 3.2 b 2.7 b 3.5 b
CHROMIUM MG/t(G 0.4 0.0 18,5 7.7 0.9 8.5
COPPER MGA(G 3.0 U 3.6 U 14.8 U 89 U 3.8 U 3.3 U
IRON MO/KG 7430 9010 9140 0190 8650 6980
MERCURY MO/KG 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U
POTASSIUM MC_KG 1086 2270 2370 1786 2070 15_
MAGNESIUM MG_KG 1900 2180 2350 1690 2300 2040
MANGANESE MC*dKG 127 105 78.4 112 123 129
SODIUM MO/KG 198 b 175 b 158 b 200 b 228 b 227 b
NICKEL MG/KG 59 b 5.5 b 5.7 b 3.0 b 5.4 b 4.9 b
LEAD MG/F.G S.5 2.5 44.2 17 2.2 1.9
ANTIMONY MG/KG 2.5 U 2.0 U 2.5 U 2.8 b 2.6 U 26 U
SELENIUM MG/KG 0.14 b 0,10 b 0.22 b 0.18 b 0.11 U O.16 b,
'THALLIUM MG/KG 0,15 U 0.15 U 0.15 U 0.14 U 0.15 U 0.15 U
VANADIUM MG/KG 18,2 10.2 20.9 14 20.2 16.5
ZiNC _G 25,7 24.0 83,6 43.1 22.7 19.4
VOLATILE ORGANIC COMPOUNDS
TOLUENE UG/KG tl U 27 180 8 d 11 U 11 U
ACETONE UG/KG 11 U 10 86 D 21 26 15
METHYLENE CHLORIDE UG_KG tl U 12 U 47 B 11 U 17 U 15 U
SE_TILE ORGANIC COMPOUNDS
Z_4-DIMETHYLPHENOL UC-dKG 700 UJ 690 U 20000 U 8660 U 700 U 710 U
I-METHYLPHENOL UG/KG 700 UJ 860 U 20000 U 660 U 700 U 710 U
:_YRENE UG/KG 700 UJ 890 U 20000 U 860 U 700 U 710 U

3ENZO(GHI)PERYLENE UC,dKG 700 UJ 690 U 200_0 U 860 U 700 U 710 U
tNDENO_1,2r3-CD)PYRENE UCdKG 700 UJ 690 U 20000 U 660 U 700 U 710 U
=LUORANTHENE UC,dKG 700 UJ 090 U 20000 U 860 U 700 U 710 U
:,HRYSENE UG/KG 700 UJ 090 U 20000 U 660 U 700 U 710 U

5ENZO(A)PYRENE UG/KG ?00 UJ 860 U 20000 U 660 U 700 U 710 U
gENZO(A)ANTHRACENE UG/KG 700 UJ 690 U 20000 U 660 U 700 U 710 U
PEST___._n_qAND PCBS
HEPTACHLOR EPOXIDE UG/KG 1.8 UJ 1.77 UJ 1.73 UJ 1.7 UJ 1.81 UJ 1,82 UJ
ENDOSULFAN SULFATE UG/KG 3,49 UJ 3.44 UJ 15.3 J 2.86 J 3.52 UJ 3.53 UJ
5HC-DELTA UGA(G 1.8 UJ 1.77 UJ 1.73 UJ 1.7 UJ 1.81 UJ 1.82 UJ

4r4'.DDT UG/KG 3,49 UJ 3.44 UJ 3.36 UJ 3.29 UJ 3.52 UJ 3.53 UJ
N..PI'L'_CHLORDANE _G 1.8 UJ 1.77 UJ 1.73 UJ 1.7 UJ 1.81 UJ 1.82 UJ
GAMMA-CHLORDANE UG/KG 1.8 UJ 1.77 UJ 2.72 J 1.7 UJ 1.81 UJ 1.82 UJ
[NDRIN KETONE UG/KG 3.49 UJ 3.44 UJ 3.36 UJ 3.29 LkJ 3.52 UJ 3.53 UJ

DIELDRIN UG/KG 3.49 LU 3.44 UJ 3.38 J 3.29 UJ 3.52 UJ 3.53 LU
METHOXYCHLOR UG/KG t8 UJ 17.7 UJ 7.56 J 17 UJ 18.1 UJ 182 UJ

4,4'-DDD UG/KG 3.49 UJ 3.44 UJ 13 J 3.29 UJ 3.52 UJ 3.53 UJ
4_4'-DDE UG/KG 3.49 UJ 3.44 UJ 1,65 J 0.638 J 3.52 UJ 3 53 UJ

2,4-DB IUO_<G [ 52.1 I UJ ; 51.3 I UJ I 402 ] J I 70.5 I J I 52.1 ] UJ I 53.7 I UJ I I I J
TOrAC FUE, HY_OCAP_"_ O_SEL J~D GASOUNq
TFH D!E_r:I MG/KG 13.2 U I 13.1 118 U HSOLINE I 0863IU ' 0173lU I '8310.526I 0152I I 132IU I 13'lU10053 007 I [ i
TOTAL RECOVERABLE PETROLEUM flYDROCARBONS (TRPHJ
mPH IMc_c I 20 I U I 278 I I 2733 I I 981 I ] 20 I U I 66 I I t I r

(a) A 0efinltion of eacfi data validation flag (DVF) is pmvioed in Table B-1.
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Table 517-3
Site17 (GU- 2): Summary of Detected Chemicals in the Vedo_e Zone (Subsmfece) Samples

MCA$ El Toro Phwm I RI Technical Memorandum

SAMPLE NUMBER 8_4N279 ot4sGz78 81498260 Sq49528_ 9t495282 S_499283 e_4s7_ss s_499z84

SAMPLE DEP1144rI'.BG$) (S) (t0) (15) (2O) (28) (40) (40) 480)ANALYTE BY GROUP UNITS DVF(I) DVF{i) DVFJl) DVF{a) DVF(i}
_ENERAL CHEMISTRY

,TOTAL ORC._AtNIC CARBON 1MG/KG k I { I [ I [ I I I [ I I ] I I
_E'rALS
md.UMINUM MC_KG 8160 8330 6720 8340 7950 4560 4440 6880
_RSENIC MG_KG 2.3 2.1 3.2 1.9 b 2.5 2 b 2.8 4.4
BARIUM MG_KG 72.9 68.9 73.4 51.3 53.3 48.7 50.8 103
E)ERYLUUM MG/KG 0.2 b 0.21 b 0.22 b 0.22 b 0.22 b 0.11 U 0.11 U 0.20 b
,CALCIUM MG/KG 2290 2180 2560 2610 24_' 2140 1930 3610
_M:)MIUM MG/KG 1.0 1.1 0.74 b 0.51 b 0.58 b 0.32 b 0.88 b 0.88 b
_,OBALT MG/KG 3.6 b 3.2 b 4.1 b 3.1 b 3.2 b 3.1 b 3.4 b 5.2 b
.CHROMIUM MG/KG 19.2 12.5 10.6 11.8 11.6 7.5 8.7 11.4
,COPPER k_KG 12.4 7.8 3.7 b 3.4 b 3.8 b 2.7 b 4.2 b 3.7 b
IRON MG/KG 9720 8630 9110 9190 9420 6680 7110 9850
MERCURY MG/KG 0.07 U 0.03 U 0.03 U 0.03 U 0.04 U 0.03 U 0.03 U 0.03 U
POTASSIUM MO/KO 2400 2140 1850 1970 1960 1210 1600 2030
MAGNESIUM MC_.dKG 2460 2250 2880 3140 3140 2100 1930 3210
MANGANESE _Y,G I_.1_ 94.6 127 97.5 05.1 66 62.2 157
SOOIUM MO/KG 165 b 219 b 287 b 350 b 284 b 287 b 229 b 385 b
NICKEL NIG/KG ,5 b 4.5 b 6.4 b 6.7 b 6 b 3.5 b 4.1 b 7.4 b
LEAD MG/KG 29.1 18.5 2.2 1.8 2 1.9 3.7 19
ANTIMONY MG/KG 2.5 U 2.5 U 2.7 U 2.6 U 2.7 u 2.7 u 2.7 u 2.7 u
SELENtUM ,MO/KG 0.2 U 0.15 b 0.12 U 0.11 U 0.11 U 0.11 U 0.12 U 0.11 U
VANADIUM MG/KG 21.8 19.1 21.6 19.6 22.4 14.4 15.9 22.4
ZINC MG_G 76,4 53.1 23.2 23.7 21.7 16.6 25.7 24.9
VOLAT/LE ORGANJCCO/APOUNDS

ACETONE UG/KG 10 U 24 11 U 14 14 16 U 14 U 11 U
2-BUTANONE U_-_KG 10 U 10 U 11 U 11 U 11 U 12 U 12 U 11 U
PESTICIDES AND PCBs

EN_,U_,U_FA__GI 3'4IUI "I 13.50tUJ 3.81lU I 3.61lU I 3.0_I_ I 3.67lO I 3.77tOENDRIN KETONE UG/KG 3.4 U 2.8 3.59 U 3.61 U 3.61 U 3.93 O 3.87 U 3.77 U
HERBICIDES;
OICHLOROPROP UG/KG 103 U 102 U 109 U 110 U 109 U 171 118 U 114 U
DAlAI=ON UG/KG 145 172 122 137 54.7 U 59.1 U 58.8 U 57 U
DINOSEE UGfi<G 25.7 U 25.6 U 27.2 U 27.4 U 27.4 U 29.6 U 29.4 U 38.8
MCPP UG/KG 25700 U 25600 U 27200 U 27400 U 27400 U 57400 56300 28506 U __
MCPA UG/KG 70300 256060 U 27200 U 27400 U 27400 U 70000 29400 U 28500 U
2,4.D6 UGJKG 51.3 U 51.2 U 54.4 U 54.8 U 103 90.4 58.5 U 57 U
TOTAL FUEL HYDROCARBONS (DIESEL AND GASOLINE)

_._E,E, ,_G} 1, I r 106I t13.8 lUl 138lu1137 tul 17I 1155t i 143[uTFH GASOLINE MGJKG 0.389 0.584 0.0,54 U 0.055 U 0055 U 0.06 U 0.059 U 0.057 U
TOTAL_cov_u_ _rmou;Um,V=ROCA_O_p*P.P,;
TRpH IMC':':':':':':':':'_KGI 457 I I 1886 I I 20 I U I 20 I U t 20 i U t 20 I U I 20 I U I 20 I U
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Table 317-3

sit617(ou- 2): Summaryof DetectedChemicalsIn the VedoseZone (Subsurface)Samples
MCAS El Toro Phue I RI Technical Memmandum

STATION ID 17 _-'6_ DVF{i) 17_DGMW52 17 DG;_-_&2 17_DGMW82 DVFJI_

SAMPLE NUMBER $1457t 56 S1457170 51457171 51457172
SAMPLE DEPTH(FT.RGS) (60) (33) (235) (233)

ANALYTE BY GROUP UNI_3 DVF{I) DVF{I)
GENERAL C;;£;.._ ; Mr

TOTAL ORGANIC CARBON IMG_G I I I I I 100 I U I 107 I I I I I I I I I
_A_
ALUMINUM MG/KG 6700 5430 186
ARSENIC MG/KG 13.1 4 2.5
BARIUM MG/KG 93.4 35.8 b 4.4 b
EERYLLIUM MG/t<G 2.1 0.11 U 0.12 U
CALCIUM MG/KG 64500 6000 93900
CADMIUM MC-',/KG 11.7 2.2 0.20 U
COBALT MC/KG 3.9 b 1.4 b 1.4 U
CHROMIUM MG/KG 14.1 11.3 0.88 U
COPPER MGIKG 5.4 5.7 b 1.3 U
IRON MG/KG 6530 6180 445
MERCURY MG/KG 0.03 U 0.0 0.13
POTASSIUM MG/KG 1530 1050 b 45.5 U
MAGNESIUM MG/KG 3180 1830 173 b
MANGANESE MG/KG 112 41.5 10.1
SODIUM MG/KG 1260 234 b 1150 b
NICKEL MG/KG 4.3 b 5.3 U 1.8 U
LEAD MG/KG 1.4 1.9 1.8
ANTIMONy MG/KG 2.6 U 2.8 U 5.1 b
SELENIUM MG/KG 0.45 b 0.11 U 0.12 U
VANADIUM MG/KG 34.2 21.6 1.9 b
ZINC MG/KG 62.6 196 2.7 b
VOLA71LE ORGANIC ¢ - --_wT'C,UND$

TOLUENE IUG/KG I 11 U 11 U 12 U 12 U

ACETONE IUG/KG t 11 U 36 12 U 12 U2-BUTANONE rUG/KG 11 U 16 12 U 12 U
i,-'=.._r_DiS. AND PCBs

UG/KG U
ENDOSULFAN SULFATE IUGA(G I 3.78 U576lul I I 3.66uENDR,N_TONE, , 3.60IU I := IU I t I I I I I t
HERBICIDES
DICHLOROPROP UG/KG 115 U
DALAPON UG/KG 57.3 U
DINOSE8 UGIKG 28.6 U
MCPP UG/KG 4O600
MCPA UC.dKG 28600 U

2r4*DB UG/KG 200
TOTAL FUEL HYDROCARBONS(DIESEL AND GASOUNE)
1FHDIESEL MG/I(G 14.3 U 14.8 U 14.6 U_.GAsOL,NE I_G100571uI I I 0_6I I 61 I I I I I I I I I

TOTAL RECOVERABLE PETROLEUM HYDROCARBONS (TRPf_

TRPH JMG_GI 2O I u I I I - I I 20 i u I I t f I I I I
(a) A definition of each data validation flag I[DVF) is provided in Table B-1.
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Table B1 7-4

Site 17 (OU-3): Well Construction Details
MCAS El Toro Phase I RI Technical Memorandum

Station Identification

Item 17_DGMW82

Survey Location--Northing 550923
Survey Location--Easting 1557708

Ground Surface Elev. (ft above MSL_) 442
Measuring Point Elev. (ft above MSL'_) 442.12

Measuring Point Location Top of Casing

Type of Surface Completion Above ground

Casing Diameter and Material 5" Schedule 80 PVC

Screen Diameter and Material 5" Sch. 80
0.02"-slot SS©

Screen Interval (ft bgsb) 235-255

Length of Drop Pipe (ft bgsb) 260

Make and Model of Installed Pump (Not recorded)

Date of Pumping Test (Not tested)

Date of Water Quality Sampling 8 Feb 93

aMean sea level

bBelow ground surface
eSS = Stainless Steel

10020888.SCO_&.3_JM-5/1



Table B17-6

Slte17(OU-2): Summaryof DetectedChemicalsin GroundwaterSamples
MCAS El Toro Phase I RI Technical Memorandum

STATIONID 17_DGMW82
SAMPLENUMBER S1452099

SCREEN INTERVAL (235-25S)

ANALYTE BY GROUP REG,CODE(b) REG.LEVELIc ) UNITS DVF(a)
GENERAL CHEMISTRY

CARBONATE NA NA MGIL

ALKALINITY AS CACO3 NA NA MGIL 155

BICARBONATE NA NA MGIL 155

TOTAL DISSOLVED SOLIDS 3 500 MGIL 817

CHLORIDE 3 250 MGIL 101

SULFATE 3 250 MG/I. 315

NITRATE/NITRITE-N I 10 MGIL 0.91

METALS

ALUMINUM 3 50 UG/L 40.5 b

COPPER 2 1300 UG/L 3.8 b

ZINC 2 5000 UG/L 31.4

ARSENIC 2 50 UG/I_ 5.6 b

BARIUM 2 2000 UG/L 30.8 b

POTASSIUM NA NA UGIL 5830

MAGNESIUM NA NA UG/L 32400

MANGANESE 3 50 UG/L 513

SODIUM NA NA UG/L 124000

SELENIUM 1 10 UG/L 9 b

CALCIUM NA NA UG/L 83700

THALLIUM NA NA UG/L 08 b

VANADIUM NA NA UG/L 7.2 b

VOLATILE ORGANICCOMPOUNDS

CHLORODISROMOMETHANE 2 100 UG/I_ 6

CHLOROFORM 2 100 UG/L ?
BROMODICHLOROMETHANE 2 100 UG/L 7

(a) A definition of each data validationflag (DVF) is provided in Table B-1.

b) Regulatory Codas are: (c) The given concentration represents the California MCL,

I = California MCL the EPA primary MCL the EPA secondary MCL, or the

2 = EPA primary MCL California DTSC Action Level, whichever is most stringent.

3 = EPA secondary MCL
4 = California DTSC Action Level

_w__,xLs Sheet 1 of 1
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Table B1 7-7

Site 17 (OU-2): Analyte Concentrations in Groundwater
Exceeding Regulatory Standards or DTSC a Action Levels

MCAS El Toro Phase I RI Technical Memorandum

Regula- Regula-
Well SI Concen- tory tory

Identification (ft bgs)b Analyte Units tration Levelc Coded

17_DGMW82 (0-0) Sulfate mg/L 315 250 3

Total Dissolved Solids mg/L 817 500 3

Manganese /_g/L 51.3 50 3

acallfornia Department of Toxic Substances Control
bscreen interval (feat below ground surface)
CThemost stringent federal/state drinking water standard was applied. In the presence of both an EPA
MCL and a California MCL, the most stringent MCL is represented. If neither an EPA or California MCL
_Rlisted, the California DTSC action level was applied.

egulatory Code:
1=EPA Primary MCL: Federally enforceable drinking water standard established for the

health effects of contaminants
2=California MCL: Health-based drinking water standard enforceable at the state level
3=EPA Secondary MCL: Nonenforceable standard based on aesthetic qualities of taste, color,

and odor (Includes chloride, iron, manganese, sulfate, and TDS)
4--DTSC Action Level: Nonenforceable levels at which DTSC strongly urges water

purveyors to take corrective action to reduce the level of
contamination in the water they supply (Action levels cease to exist
when state MCLs are promulgated.)

10020B4A.SCO\93\JD-5/2
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Table B1 7.8

Soil Survey Classification

Depth of
soil/weathered Ava ilabi e

Soil bedrock Percolation water

series Soil series interface rate capacity

# name (inches) Brief description (inch/hr) (in/in)

136 Capistrano 65 Well drained soils on uplands. Soils formed in 2.0-6.0 0.09-0.13
Series granitic alluvium on alluvial fans and plains in small

valleys. 0-27" Dark grayish brown sandy loam. 27-
65" Grayish brown sandy loam.

195 San Emigdio 61 Well drained soils on flood plains and alluvial fans. 2.0-6.0 0.12-0.17
Series 0-7" light brownish gray fine sandy loam. 7-61 light

gray to pale brown stratified sandy loam with minor
gravel at depth.

202 Soper Series 29 Well drained soils on foothills. They form in weakly 0.2-6.0 0.13-0.18
consolidated sandstone and conglomerate. 0-8"
brown slightly acid gravelly loam. 8-29" reddish
brown and yellowish red neutral gravelly clay loam
and gravelly loam. 29-62" weathered weakly
consolidated conglomerate.

Source: Soil Survey of Orange County and Western Part of Riverside County, California. United States Department of Agriculture Soil
Conservation Service and Forest Service, September, 1978.

10020974,SCO\93\JM



Appendix B19

Nature and Extent of Contamination:

Site 19 (OU-3) Aircraft Expeditionary Refueling (ACER) Site
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Appendix B19

NATURE AND EXTENT OF SITE-SPECIFIC CONTAMINATION:

Site 19 (OU-3) - Aircraft Expeditionary Refueling (ACER) Site

This discussion of Site 19 is supplemented by the figures and data tables listed below.

The figures begin on page B19-3, and the tables are grouped at the end of this

Appendix B19. Field headspace values for soils at this site are presented in

Table BA1-19, in Attachment 1 to Appendix B (directly following Appendix B22).

Figure B19-1: (Site Map)
Figure B19-2: Geologic Cross Section

Table B19-1: Types of Samples and Chemical Analyses
Table B19-2: Summary of Detected Chemicals in Sediments and Surface/Near-

Surface Soil

Table B19-3: Summary of Detected Chemicals in Vadose Zone (Subsurface)
Samples

Table B19-4: Well Construction Details
Table B19-5: Summary of Hydraulic Parameters
Table B19-6: Summary of Detected Chemicals in Groundwater Samples
Table B19-7: Analyte Concentrations in Groundwater Exceeding Regulatory

Standards or DTSC Action Levels

B19.1 Site Description

The Aircraft Expeditionary Refueling (ACER) site is located in the southeast portion of

the facility, southwest of Buildings 404 and 415. From 1964 to 1986, six 20,000-gallon

fuel bladder revetments (FBR) in bermed areas were used to store JP-5 fuel. All FBRs

were removed in 1986 and an area 300 feet long, 60 feet wide, and 2 feet deep was

excavated. Within this area, a 30-square-foot area was excavated to a depth of 15 feet;

the highest concentration of hydrocarbons was found here. The soil was disposed of in

a Class l landfill. Soil stockpiled on the site was identified during an initial field

investigation, and collection and analysis of soil samples are in process under the RI

Waste Management Plan.

For investigative purposes, the ACER site is divided into three statistical strata based on

historical information that includes aerial photographs. Surface sampling locations in

each stratum are statistically located according to the method discussed in the SAP.

100209B3. SCO\93\J D-5/1 B19-1
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Other locations were selected based on suspect areas where contamination was

believed most probable, and generally coincide with well or deep boring locations.

Strata 1 and 3 were added based on the review of historical aerial photographs that

identified stained areas (SAPAmendment). The three strata are:

· Stratum 1' Stained area in the northeast area where fuel was stored
· Stratum 2: Excavated FBR Area in the west area
· Stratum 3: Stained area surrounding the excavation

B19.2 Suspected Waste Types and Contaminants

In 1986, one of the fuel bladder tanks ruptured and an estimated 15,000gallons of JP-5

fuel were released into the soil. Following the rupture, an investigation showed that

total hydrocarbons in soil samples contained a maximum of 11,300 mg/kg (Harding,

Lawson & Associates in JMM, 1988). Suspected contaminants include volatile and

semivolatile organic compounds (VOCs and SVOCs), fuel and other petroleum

compounds, and heavy metals.

B19.3 Field Investigation

The field investigation consisted of drilling three 25-foot borings, two 60-foot angle

borings, one deep boring completed as a monitoring well, and three monitoring wells.

In addition, surface and near-surface soil samples were collected from 10 locations.

The sample location, sample depth, and types of chemical analyses completed are

provided for each sample in Table B19-1.

Deviations from the SAP and SAPAmendmentincluded relocating two monitoring wells.

The direction of groundwater movement was determined from water level information

gathered from monitoring wells constructed during the initial phase of the RI.

Groundwater was determined to be flowing northwest (rather than west, as had been

previously estimated in the SAP). As a result, upgradient well 19_UGMW35 was

relocated approximately 800 feet southwest of its designated location, and

100209133,SCO\93\JD-5/1 B19-2
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downgradient well 19_DGMW85was relocated approximately 650 feet northwest of its

designated location. The revised locations are shown in Figure B19-1.

The following sections summarize (by medium) the field work at Site 19.

B19.3.1 Surface Water and Sediments

Surface water and sediment samples were not collected at this site.

B19.3.2 Surface and Near-Surface Soils

A total of 24 surface and near-surface soil samples were collected from 10

locations. The number of samples collected and the number of sampling

locations within each stratum are as follows:

· Stratum 1' Nine samples were collected from the northeast stain area at four
locations, designated 19 1FB1, 19 1FB2, 19 1FB3, and 19 25B214S.

· Stratum 2: Six samples were collected from the FBR Area at three locations
designated 19_25B215S,19_25B216S,and 19_DBS.

· Stratum 3: Five samples were collected from the stain area at excavation of
two locations, designated 19_2FB1, 19_2FB2,and 19_2FB3.

In addition, four samples were collected from one location upgradient of Strata 1

and 2, designated 19_UGS.

Samples were collected at the surface (0 feet) and at 2 feet bgs. At some

locations, a 4-foot sample was also collected, depending on headspace readings

for the 0- and 2-foot samples.

B19.3.3 Vadose Zone Soils (Soil Borings)

In total, 53 vadose zone samples, including duplicates, were collected from three

25-foot vertical soil borings, two 60-foot angle borings, one deep boring, and three

monitoring well boreholes. The angle borings were drilled at 30-degree angles

100209B3.SCO\93\JD-5/1 B19-7
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from vertical on opposite sides of the deep excavation. The total drilling depth

was 60 feet along the length of the borehole (about 50 feet in vertical depth

beneath the ground surface). Table B19-1 lists the sampling locations with their

associated samples and analyses.

B19.3.4 Groundwater Monitoring Wells

The groundwater investigation at Site 19 consisted of installing and sampling four

shallow groundwater monitoring wells. Well 19_UGMW35 serves as the

upgradient well for the western area of Site 19; Wells 19_DGMW85 and

19 DGMW86 are downgradient wells, located in the northeastern and western

areas of the site, respectively. Well 19_DBMW54 was completed from a deep

boring and is located in the west, within the excavated area boundaries, just east

of the 15-foot-deep pit. Well construction details are provided in Table B19-4.

One groundwater sample was collected from each well and analyzed for VOCs,

SVOCs, pesticides and PCBs, TRPH, TFH, metals, cyanide, and general

chemistry. Samples (including one duplicate) collected from Well 19_DGMW85

were analyzed for gross alpha and gross beta particle activity.

Slug tests to determine local aquifer characteristics were conducted at

Wells 19 DGMW85and 19 DBMW54. Two consecutive slug tests were performed

on each well. Test results are summarized in Section B19.7.1. A detailed

description of the test method and results is provided as Appendix F of this

report.

B19.4 Surface Water and Sediments

(Surface water and sediment samples were not collected at Site 19.)

100209B3.SCO\93\JD-5/1 B19-8
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B19.5 Surface and Near-Surface Soils

B19.5.1 Description of Surface and Near-Surface Soil Samples

The soils at Site 19 are classified as Sorrento loam series, which is the typical soil

type of alluvial fan deposits (Wachtell, 1978). Slopes generally range from 0 to

2 percent. The upper 72 inches of soil are characterized by permeability ranging

from 0.6 to 2.0 inches per hour, and moisture-holding capacity ranging from 0.16

to 0.21 inch per inch (Wachtell, 1978). This soil at Site 19 is classified as

Hydrologic Group B, which is characterized by soils that maintain a moderate

infiltration rate when wet.

A total of 24 surface and near-surface soil (2 and 4 feet bgs) samples were

collected. The 0- and 2-foot samples were screened for organic vapor content in

the field. If organic vapors were detected, a 4-foot sample was collected; two

such 4-foot samples were collected, one from Stratum 3 and the other near

Well 19 UGMW35.

Of the 24 samples, five surface samples and four near-surface samples were

collected from Stratum 1; four surface samples were collected from Stratum 2; and

three surface and four near-surface samples were collected from Stratum 3. Two

surface and two near-surface samples were collected upgradient of Strata 2

and 3.

B19.5.2 Analytical Results and Soil Vapor Headspace Values

Soil samples were field-screened for organic vapors using a photo-ionization

detector (HNu) or a flame ionization detector (OVA). Surface and near-surface

samples from 19_UGS have organic vapor concentrations of 50.0 ppmv (0 feet

bgs) and 1,700.0 ppmv (4 feet bgs) using the OVA; the 2-foot sample from this

location has a concentration of 500 ppmv using the HNu. All other surface and

near-surface soil samples contained organic vapor concentrations of less than

1.0 ppmv. In the vadose zone, OVA readings are 5.0 ppmv at 148 feet bgs at

location 19_UGMW35; and 9.6 ppmv at 10 feet bgs at location 19_25B215. The

100209B3.SCO\93\JD-5/1 B19-9
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remaining samples were measured at less than the criterion of 5.0 ppmv. The

OVA results are presented in Attachment 1 to Appendix B.

Table B19-2 presents the concentrations of chemicals detected.

Four upgradient soil samples were collected and analyzed for hydrocarbons and

metals. All other samples were analyzed for VOCs, SVOCs, TPH, TFH, metals,

and nitrate/nitrite (as N), except for the surface soil sample from location

19_25B214S,which was not analyzed for VOCs and SVOCs. Table B18-2 lists the

detected analytes by group for all samples. If the concentration is below the

CRDL, the detection limit is provided and qualified with a "U" flag; this notation is

modified when the concentration is below the CRDL, but detected in mass

spectral data. In this case, the estimated concentration is reported and qualified

with a "J" flag.

B19.5.2.1 Upgradient Area

Four upgradient shallow soil samples (19_UGS) were collected and analyzed for

hydrocarbons and metals. Laboratory results indicate that concentrations of TFH

(diesel and gas) and TRPH are below their CRDLs.

B19.5.2.2 Stratum 1: Stained Area in the Northeast Area

Five surface and four near-surface soil samples were collected and analyzed for

VOCs, SVOCs, TRPH, and TFH (gasoline and diesel).

Laboratory results indicate that TFH-diesel, TFH-gasoline, and TRPH are present

in samples collected at 19_1FB1, 19_1FB2, and 19_1FB3. TFH-diesel and

TFH-gasoline were detected below California LUFT action levels. TRPH was

detected at Iow concentrations ranging from 55 mg/kg (19_1FB2 [0 feet bgs]) to

230 mg/kg (19_1FB1 [2 feet bgs]).

For all Stratum 1 samples, VOCs are below the CRDLs.

100209B3.$CO\93\JD-5/1 B19-10
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Twenty of sixty-four SVOCs analyzed were detected in Stratum 1 surface and

near-surface soil samples. Table B19-2 lists the detected analytes and

concentrations for 19_1FB1, 19_1FB2, and 19_1FB3. (The sample from

19_25B214S was not analyzed for SVOCs.) In general, the highest SVOC

concentrations occur in the surface and 2-foot samples from 19_1FB2.

Metal results are presented in Table B19-2.

B19.5.2.3 Stratum 2: Excavated FBR Area

Four surface soil samples were collected and analyzed. TFH-diesel, TFH-gasoline,

and TRPH concentrations are below the CRDL for all samples.

Detected VOCs include toluene and acetone. Concentrations of toluene and

acetone in surface soil collected from 19_25B215S (a nonstatistical location) are

11.0 and 24pg/kg, respectively. Toluene and acetone both have estimated

concentrations below their CRDLs at other sample locations (Table B19-2). All

other VOCs are below their respective CRDLs. Acetone is a demonstrated

laboratory contaminant; the maximum detected concentration in the trip blanks is

37/_g/L.

SVOCs were not detected in any of the Stratum 2 soil samples.

B19.5.2.4 Stratum 3: Stained Area Surrounding the Excavation

Stratum 3 is located in the western region of Site 19 and represents the

surrounding area in the vicinity of Stratum 2. Three surface and four near-surface

soil samples were collected and analyzed. One 4-foot sample was collected at

location 19_2FB2. TFH-diesel, TFH-gasoline, and TRPH concentrations are below

the CRDL for all samples. TFH-diesel was also detected in the 19_2FB2 rinsate at

0.333 mg/kg.

VOCs were below the CRDLs for all Stratum 3 samples. (Concentrations of two

VOCs, toluene and acetone, are below CRDLs at estimated concentrations).

100209B3.SCO\93\JD-5/1 B19-11
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Acetone is a demonstrated laboratory contaminant. The maximum detected

concentration of acetone in the trip blanks is 37 Hg/L. SVOCs were not detected.

B19.6 Vadose Zone Soils

B19.6.1 Description of Vadose Soil Samples

Vadose zone soil samples were collected during drilling at three 25-foot borings,

one deep boring (completed as a monitoring well), two 60-foot angle borings, and

three monitoring wells. The deep boring (19_DBMW) was drilled to a depth of

189 feet bgs and is located in the excavated area just west of the 15-foot pit.

Well 19_UGMW35, drilled to a depth of 195 feet bgs, is in the southwestern region

of the site and serves as the upgradient well for the western region of the site.

The remaining two wells, 19_DGMW85 and 19_DGMW86, are downgradient wells

in the western and northwestern regions of the site. Wells 19_DGMW85 and

19_DGMW86 were drilled to depths of 193 and 208 feet bgs, respectively.

Vadose zone samples were analyzed for VOCs, SVOCs, TRPH, TFH (diesel and

gasoline), and total metals. Five soil samples were also analyzed for total organic

carbon ('I'OC).

B19.6.2 Subsurface Geology

Site 19 overlies approximately 300 feet of unconsolidated Quaternary alluvial

deposits. The alluvial deposits overlie semiconsolidated bedrock of the Irvine

Area Groundwater Basin. Site-specific geology is provided in Figure B19-3.

Site 19 boring logs (Appendix K) display the subsurface lithology as composed

predominantly of interbedded silty sand to well-graded sand. Boring logs were

used to construct a northwest- to- southeast cross section (Figure B19-2). The

subsurface lithology comprises 10- to 40-foot layers of fine-grained silts and clays

interbedded with sand, 10 to more than 60 feet thick, with occasional occurrences

of gravel. Finer-grained sediments (clays and silt) appear to be more prominent in

the southeast at approximately 80 feet bgs. Agua Chinon Wash (projected

10O209B3.SCO\93\JD-5/1 B19-12
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between Wells 19_DBMW54 and 19_DGMW85) was historically a major flow

channel during Recent geologic history. Coarser-grained sediments were

probably deposited during periods of high stream flow, with finer-grained

sediments being deposited as overbank deposits.

B19.6.3 Analytical Results

The following subsection discusses the analytical result for the samples collected

from the vadose zone at Site 19. Table B19-3 lists detected analytes by chemical

group and sampling location.

Hydrocarbons ('rRPH, TFH). TFH-diesel was detected in three samples collected

at 19 DBMW54 and 19 DGMW85. Concentrations from 19 DBMW54 are

16.1 mg/kg at 5 feet bgs and 14.3 mg/kg at 25 feet bgs, all below California LUFT

action levels. One sample in Boring 19_DGMW85 contains 31.4 mg/kg of TPH-

diesel at 140 feet bgs. All other samples have concentrations below the detection

limit.

TFH-gasoline was detected in samples from all three 25-foot borings. The

maximum concentration of 1.68 mg/kg occurs in the sample collected at 20 feet

bgs at 19_25B215. Samples taken from the deep boring and the monitoring wells

have concentrations below the detection limit. Concentrations of TFH-gasoline

are below the California LUFT action levels. TRPH was detected at a concentration

of 200 mg/kg in Well 19_DBMW54 and at 35 mg/kg at 19_UGMW35. TRPH was

below the detection limit at all other locations.

Volatile Organic Compounds (VOCs). Three out of 34 analytes were detected in

the western region of Site 19 and include: toluene, acetone, and 2-butanone.

Toluene was detected at a concentration of 11 fig/kg at 19_DGMW54 (5 feet bgs).

Acetone was detected at Iow concentrations at 19_AB218, 19_AB217, 19_25B216,

19_DBMW54, and 19_DBMW85; its maximum concentration was 47 fig/kg at

140 feet bgs (19_DBMW85). Acetone is a demonstrated laboratory contaminant;

the maximum detected concentration in the trip blanks is 37 fig/L. Estimated

concentrations of 2-butanone below the CRDL were found in five samples
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collected from 19_25B214 and two samples from 19UGMW35. 2-Butanone is a

demonstrated laboratory contaminant; the maximum detected concentration in the

trip blanks was 33 fig/L. All other VOCs are below the CRDL.

Semivolatile Organic Compounds (SVOCs). Twenty of sixty-four SVOCs

analyzed were detected in two samples; one at 35 feet bgs and the other at

140 feet bgs from locations 19_DBMW54 and 19_DGMW85, respectively. SVOCs

in all other samples were below their CRDLs.

Pesticides and Polychlorinated Biphenyls (PCBs). Two samples were collected

at 148 feet bgs from 19_UGMW35 and analyzed for pesticides and PCBs.

Concentrations in both samples are below the detection limits for all pesticides

and PCBs analyzed.

Metals. All detected metals are presented in Table B19-3.

Total Organic Carbon (TOC). Five soil samples (including one duplicate) from

the screen interval at each well were analyzed for TOC. The highest

concentrations occurred at Wells 19_UGMW35 (208 and 249 mg/kg [duplicate]

and 19_DBMW54 (212 mg/kg).

B19.6.4 Soil Vapor Headspace Concentrations

Organic vapor concentrations measured in the field were generally Iow, exceeding

the 5-ppm screening concentration at 19_25B214 (9.6 ppm) and 19_AB217

(7.5 ppm). No apparent correlation was found between the soil vapor headspace

concentrations and the laboratory reported chemical analyses.

B19.7 Groundwater

B19.7.1 Site-Specific Hydrogeology

The regional groundwater flow direction in the vicinity of Site 19 is approximately

northwest, as shown in Figures 3-4a, b, and c. The hydraulic gradient calculated
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from the regional groundwater flow map is approximately 0.009 fi/ft. Water level

elevations were measured monthly from October 1992 through February 1992,

and fluctuated only slightly. Hydrographs are presented by well in Appendix I.

Table B19-4 summarizes well construction details, pump installation information,

and water quality sampling data.

Two aquifer tests, both slug tests, were performed on Wells 19_DBMW54 and

19_DGMW85. Results indicate that the aquifer beneath Site 19 has relatively Iow

hydraulic conductivity (0.37 and 0.86 feet/day) as compared to other areas of the

Station. The storage coefficient and leakance factor could not be calculated from

the aquifer test data. The hydraulic conductivity and transmissivity for both wells

are listed in Table B19-5.

The rate of groundwater flow (average linear velocity) ranges from approximately

0.02 to 0.04 feet/day. This range is calculated by applying the lower hydraulic

conductivity of 0.37 feet/day or the higher hydraulic conductivity of 0.86 feet/day,

to an assumed effective porosity of 20 percent and hydraulic gradient of

0.009 feet/foot.

B19.7.2 Analytical Results

Groundwater was analyzed for general chemistry, VOCs, SVOCs, particle

pesticides and PCBs, TRPH, TFH, total metals, and total cyanide (Table B19-1).

Two samples at 19_DGMW85were also analyzed for gross alpha and gross beta

activity. Table B19-6 lists the detected analytes by group for all sampling

locations.

PCE was detected at Iow levels (below the MCL) in both the upgradient well

(19_UGMW35) and deep boring (19_DBMW54). TCE was estimated in

(19_DGMW85 and 19_DGMW86) and was not detected in the upgradient well or

the deep boring.
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General Chemistry. Data on pH was collected in the field and ranged from 6.89

to 7.10. Electrical conductivity ranged from 680 to 1,240pmhos, with the

maximum occurring in Well 19_DGMW85. Temperature ranged from 22.1 to

25.1 degrees C. Total dissolved solids ('I'DS) ranged from 650 to 823 mg/l.

The major ion distribution is presented in Stiff-type and Piper diagrams

(Appendix J). The Stiff diagram reflects the relative major ion content of

groundwater from each well in meq/I, and the Piper diagram illustrates the

distribution of groundwater types within the site. Site 19 is characterized as

having a calcium-chloride/sulfate and calcium-bicarbonate groundwater type.

Hydrocarbons. TFH-gasoline and TFH-diesel concentrations are below the

detection limits in all groundwater samples.

Volatile Organic Compounds (VOCs). PCE is detected in Wells 19_DGMW35

and 19_DBMW54, both at 1 Hg/I, which is below the MCL of 5 pg/l. Other VOCs,

including PCE (in 19_DGMW85 and 19_DGMW86) and 4-methyl-2-pentanone

(in 19_DGMW85), were detected below the CRDL at estimated concentrations of

0. to 0.86 pg/l.

Semivolatile Organic Compounds (SVOCs). SVOCs were not detected in the

groundwater.

Pesticides and Polychlorinated Biphenyls (PCBs). Pesticides and PCBs were

not detected in the groundwater.

Metals and Cyanide. Table B19-7 lists all analytes that exceed the MCL or

California action levels. The EPA MCL for selenium is 10fig/I; its maximum

concentration (36.6pg/I) occurs in Well 19DBMW54. Nitrate/nitrite (as N)

concentrations exceed the MCL of 10.0 mg/I in groundwater from

Wells 19_DGMW85, 19_DBMW54, and 19_DGMW86; concentrations for these

wells are 12.8, 12.2, and 11.9 mg/I, respectively.
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Gross Alpha and Beta Particle Activity. Gross alpha and beta particle activity

were detected in groundwater from Well 19_DGMW85 at concentrations of 15.9

and 12.8 pCi/L, respectively. Gross alpha in this well exceeds the MCL of

15 pCi/L. Other samples were not analyzed for gross alpha and beta activity.

B19.7.3 Comparison with Drinking Water Standards

Table B19-7 lists all analytes that exceed the MCL for each well. Analytes that

exceed the federal or state primary MCL include nitrate/nitrite (as N), selenium,

and gross alpha particle activity.

B19.8 Potential Contaminant Migration Pathways

Groundwater appears to be the main mechanism of contaminant transport at Site 19.

Low levels of soil contamination appear to occur at isolated locations. Vertical migration

through the soil is not evident.

B19.9 Summary and Conclusions

Surface and near-sudace contamination occurs in Stratum 1. Contaminants included

TFH and TRPH and a number of SVOCs. Of the four locations sampled, all contained

hydrocarbon or SVOC contamination at both the 0- and 2-foot depths.

Surface samples collected from 19_25215S and 19_2FB2 (0- and 2-foot samples)

contain toluene and acetone (detected also in laboratory blanks). SVOC-contaminated

soil occurs in samples collected at 5 feet bgs and 35 feet bgs at 19_DGMW54and at

140 feet bgs at 19_DGMW85.

PCE was detected below the MCL in groundwater at Deep Boring 19_DBMW54 and

Upgradient Well 19_UGMW35. TCE was at estimated concentrations below the CRDLat

Downgradient Wells 19_DGMW85 and 19_DGMW86. Samples collected from the

vadose zone indicate that the source is not in the vadose zone but is possibly

upgradient of Site 19.
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Site 19 does not appear to be a source of regional groundwater VOC contamination.
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Table B19-1

Site 19 (OU-3): Types of Samples and Chemical Analyses
MCAS El Toro Phase I RI Technical Memorandum

Page I of 3

Groups of Anal_es Requested a

Station Sample Sample Pearl- Gene (3roam
Location/ Identl- Idanti- Depth Semi- cidea/ Herbl- Chem- Dloxlna) Alpha/
Stratum fication fication (fi) VOCe VOCa PCBs cidea 'rPH TFH Metals CN Istry TOC Furane Beta

Surface Water and Sediments (Notsampled)

Surface and Near-Surface Soils

Upgradient 19_UGS S1454585 0 X X X
S1454343b 0 X X X
S1454547 2 X X X
S1454586 4 X X X

Stratum I 19_1FB1 S1454520 0 X X X X X
S1454521 2 X X X X X
S1454576b 2 X X X X X

19 1FB2 S1454577 0 X X X X X
- S1454517b 0 X X X X X

S1454518 2 X X X X X

19 1FB3 S1454510 0 X X X X X
S1454515 2 X X X X X

19_25B214S S1454342 0 X X X

Stratum 2 19 25B215S S1454338 0 X X X X X

19_25B216SS1454506 0 X X X X X
S1454508b 0 X X X X X

19 DBS S1454344 0 X X X X X

Stratum 3 19_2FB1 S1454531 0 X X X X X
S1454532 2 X X X X X

19 2FB2 S1454523 0 X X X X X
S1454524 2 X X X X X
S1454525 4 X X X X X

19_2FB3 S1454339 0 X X X X X
S1454340 2 X X X X X

19_DBS S1454344 0 X X X

Vadose Zone Soils

19 25B214 S1456315 5 X X X X X
S1456312 10 X X X X X
S1456313 15 X X X X X
S1456316 20 X X X X X
S1456317 25 X X X X X
S1457082b 25 X X X X X

19 25B215 S1456318 5 X X X X X
S1456319 10 X X X X X
S1456320 15 X X X X X
S1456321 20 X X X X X
S1457003b 20 X X X X X
S1456322 25 X X X X X
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Table B19-1

Site 19 (OU-3): Types of Samples and Chemical Analyses
MCAS El Toro Phase I RI Technical Memorandum

Page 2 of 3

Groups of Anal_es Requested a

Station Sample Sample Pearl- G®nl. Qrou
Location/ Identi- Identi- Depth Semi- tides/ Herbl- Chem- Dioxlna Alpha/
Stratum fication fication (ft) VOCa VOCa PCB8 cides TPH TFH MetalaiCN i,,try TOC Furans Beta

19_25B216 S1456538 5 X X X X X
S1456539 10 X X X X X

/

S1457075D 10 X X X X X
S1456540 15 X X X X X
S1456541 20 X X X X X
S1456542 25 X X X X X

19_AB217 S1456302 10 X X X X X
S1456764 20 X X X X X/

$1456294° 20 X X X X X
S1456295 30 X X X X X
S1456296 40 X X X X X
S1456297 50 X X X X X
S1456289 60 X X X X X

19 AB218 S1456292 10 X X X X X
i /

S1457001D 20 X X X X X
S1456293 20 X X X X X
S1456290 30 X X X X X
S1456291 40 X X X X X
S1456306 50 X X X X X
S1456305 60 X X X X X

19_DBMW54 S1456298 5 X X X X X
S1456299 10 X X X X X
S1456307 15 X X X X X

/

S1457050D 15 X X X X X
S1456308 20 X X X X X
S1456309 25 X X X X X

B

S1457051D 25 X X X X X
S1456310 35 X X X X X
S1456311 45 X X X X X
S1456303 140 X X X X X
S1456304 160 X X

19 DGMW85 S1456323 140 X X X X X
S1457087b 140 X X X X X
S1457089 148 X

19 DGMW86 S1456324 128 X X X X X
- S1457142b 128 X X X X X

S1456300 168 X X X

19_UGMW35 S1456325,. 128 X X X X X X
S1457109u 128 X X X X X X
S1457108 148 X
S1457110 b 148 X
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Table B19-1

Site 19 (OU-3): Types of Samples and Chemical Analyses
MCAS El Toro Phase I RI Technical Memorandum

Page 3 of 3

Groups of Analytes Requested a

Station Sample Sample Pearl- O®nl. Gross
Location/ Identl- Identl- Depth Semi- cidea/ Herbi- Chem- Dioxine/ Alpha/
Stratum ftc,etlon fication (fi) VOCs VOCa PCBI cldN TPH 'FFH Metal., CN iatry TOG Furans Beta

Groundwater

19 UGMW35 :S1452134 148-185 X X X X X X X X

19_DGMW85 :S1452112 158-198 X X X X X X X X

19 DGMW85 S1452115 143-183 X X X X X X X X X
- ;S1452399b 143-183 X X X X X X X X X

19_DBMW54 !S1452114 141-181 X X X X X X X X

a VOCs= VolatileOrganicCompounds;Semi-VOCs= SemivolatileOrganicCompounds;
PCBs= PolychlorinatedBiphenyls; TPH= TotalRecoverablePetroleumHydrocarbons;
TFH = TotalFuelHydrocarbons;CN= TotalCyanide; TOC = TotalOrganicCarbon.

b Duplicateof previoussample
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Table 919-2

81t0t9 (GU- 3): Summary of Detected Chemicall in Sedlmeni. and Surlrlce/Nllr-SurrlCdl Soil

MCAS El Tom phu4 1RI Techrl_.ll Memorandum

'-- I"'"'_,1"'"'_,1"'"'_,r""_,1""I i"" 0w,.,,,_,F.--,.,""18AMPLE NUMBER S1'4JS4S20 8_48412t S1'4S4S70 St'4S48t 7 St-4S4S77 S1'464S15 St484S10 814S4St0
SAMPLEDEPTH(FT.BGS) (0) (2) (2) (0) {0) (2) (0) (2)

ANALY'TE BY GROUp I,INIT8 DVI;(.) DVF{a)
ME'T)_..S
cADMIuM MG_G G..51 b 0.73 b 1.5 0.48 J 0.43 b 1.1 b 0.69 d 2.0
CAt.ClUM MG/KG 44000 13000 5300 6_ 41900 18500 51500 9300
BERYLLIUM MG/KG 0.26 b 0.33 b 0.58 b 0.32 b 0.11 U 0.31 b 0.33 b 0.01 b
BARIUM MG/KG 78.3 150 121 102 70.5 123 92 222
ARSENIC MG_G 3.7 4.$ 1.g b 3 3.5 3.4 2.4 4.4
ALUMINUM MG/KG 7570 7380 10300 101O0 6670 10000 5950 1
SILVER MG/KG 0.47 U 0.48 U 0.48 U 0.48 U 0.48 U 0.47 U 0.48 U 0.51 U
zINC MG/KG 26.1 31.5 43.9 29.2 22.4 35 29.7 69.5
VANADIUM MG/KG 21.9 23.6 35.3 25.2 17.3 29.2 22.9 S4.2
THALLIUM MC-i/KG 0.18 U 0.44 b O.25 b 0.16 U 0.16 U 0.15 U 0.16 U 0.20 b
SELENTUM MPa/KO 0.11 !.1 0.13 b 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.27 b
ANTIMONY MG/KG 2.7 U 2.8 U 2.8 U 2.8 U 2.8 U 2.7 U 2.0 U 3.1 b
LEAD MG/KG 9.8 3 2.7 9.3 0.0 6.4 4.5 4
NICKEL MGA(G 0.8 b 7.7 b 9.8 8 b 4.9 b 9.1 8.8 b 18.7
SOOIUM MG/KG 800 b 665 b 271 b 1200 820 b 550 b 823 b 582 b
MANGANESE MG/KG 133 108 222 162 124 218 216 374
MAGNESIUM MG/KG 4340 3670 4970 5360 3840 4710 4700 9540
POTASSIUM MG/KG 1110 0 2770 3730 1240 938 b 2690 1500 4750
MERCURY MG/KG 0.05 0 0.04 b 0.05 13 0.05 b 0.05 b 0.04 b 0.05 b 0.04 b
IRON MG/KG 0540 10400 14200 11300 8490 12200 116GO 22500
_-OPPER MG/KG 0.9 5.1 b 0.1 11.4 8.7 7.7 17.3 16.3
_HROMIUM MG/KG 0.2 {).(3 112 8.2 5.7 11.7 8.1 17.4
_.OBALT MG/KG 2.8 b 4.5 b 5.3 b 5.0 b 4.6 b 4.1 b 364 8.4 b
VOLAT/LE ORGANIC COMPOUNDS

/.OLUENE lU GI 11 11 IUI 11 11__1I 1, }U I ,1 lUl 11 ,$ACETONE UG/KG 15 U 20 U 21 U 14 U 32 U 14 U 15 U 17 U
SEMIVOLATILE ORGANIC COMPOUNDS

)!S_2.ETHYI.HEXYL)PHTHALA/.E UG/KG 740 U 730 U 730 U 730 U 730 U 730 U 760 1100
I_NTHRACENE UG/KG 620 J 070 J 730 U 1100 640 J 730 J 310 J 830 U
=YRENE UG/t(G 1100 1800 730 U 2700 1000 1900 1600 2_0 J
DIBENZOFURAN UG/KG 360 J 460 J 730 U 880 520 J 580 J 750 U 830 U

_ENZOCGHI)PERYLENE UC-dKG 270 J 450 J 730 U 770 270 J 830 480 J 530 U
NOENO(I i213-CD)PYRENE UG/KG 250 J 400 J 730 U 730 J 250 J 780 420 J 030 U
_dENZO{B)FLUORANTHENE UG/KG 290 J 430 J 730 U 1200 350 J 1000 730 J 1130 U
=LUORANTHENE UG/KG 15_ 24{_) 730 U 3900 1400 2700 2200 370 J

BENZO{K)FLUORANTHENE UG/KG 420 J 760 730 U 970 210 J 930 400 J 830 U
J.CENAPHTHYLENE UG/KG 740 U 730 U 730 U 250 J 730 U 730 U 750 U 030 U
,CHRYSENE UG/KG 470 J 770 730 U 1500 450 J 1200 700 030 U
_ENZO{A)PYRENE UG/KG 350 J 610 J 730 U 1100 340 J 980 670 J 830 U
:)Ie.ENZO(A,H}KNTHRACENE UGh(G 740 U 150 J 730 U 300 J 730 U 320 J 750 U 830 U
BENZO(A)ANTHRACENE UG/KG 330 J 550 J 730 U 1200 310 J 840 830 J 830 U
_.CENAPHTHENE UCdKG 420 J 540 J 730 U 670 J 520 J 560 J 750 U 830 U
;,HENANTHRENE UG/KG 2700 4100 730 U 5900 29o0 3500 1600 650 J
rLUORENE UG/KG 280 J 520 J 730 U 960 270 J 360 J 230 J 830 U
_.ARBAZOLE UG/I(G S60 J 980 730 U 1300 680 J 940 250 J 030 U
NAPHTHALENE UG/t(G 150 J 170 J 730 U 280 J 200 J 220 J 750 U 030 U
2-METHYLNAPHTHALENE UG/KG 740 U 150 J 730 U 300 J 100 J 190 J 750 U 830 U
TOTAL FUEL HYDROCARBONS ,mau:_E_AND GASOLINE'_

..... 15°1 11°21 I 1'-° 1511 I"'°1 11411 157'°1 1" ITFH GASOLINE MG/KG 0.056 U 0.488 0.056 U 0.484 0.364 0.127 0.064 0.063 LI
/'ORALRECOVERAe__=-'-mOI.£UUHYr:WOCAReONSp'RPH)
TRpH IMG/KGI 152 I [ 230 I I 2O l u t 100 I I 142 I I 142 I I 55 I I 2O l U
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Table 819-2
SIts19 (GU- 3): Summary of Detected Chemicals In Sediments and Surface/Near-Surface Soil

MCAS El Toro Phase IRI Technical Memorandum

STATION ID t1...268214.S t1_23821U 19 26B211L.q 19 28821U 19 2FEt t0_2F8t t8 2F82 I t9 2F82
8AMPLE NUMBER 81464342 81464338 814648N _ 454S0_ 81'464831 81464632 S t'dr54623 81'4&1S24

SAMPLE DEPlrH(FT.BGS) (0) (0) OVF(i) (0) (0) DVF(a] (0) DVFJs_ (2) DVF{a) (0) I (2)ANALYTE BY GROUP UNIll DVIr(i) DVFIa ) DVFii) DVFIII )
METALS
:ADMIUM MG/KG 0.U b I b 1.S 1.4 1.2 1.7 0.89 b 1.S

CALCIUM MG/KG 4750 7200 4470 4370 5250 8120 3150 4900
BERYLLIUM MG/KG 0.441 b 0.37 b 0.20 b 0.23 b I b 1.4 0.10 b 0.32 b
BARIUM MG/KG 82 116 106 104 88.1 234 91.6 140
ARSENIC MCdKG 2.2 2.6 2.6 2.7 1.0 b 5.1 1.3 b 1.0 b
ALUMINUM MG/KG 9530 8600 8410 8640 7190 10300 7140 9900
SILVER MC.dKG 0.73 b 0.44 U 0.44 U 0.43 U 2.1 2.4 b 0.43 U 0.47 U
ZINC IdG/KG 36.5 39.5 41.5 43.6 41.9 80.8 33.0 44
VANADIUM MC/KG 28.9 28.2 29.8 27.3 22.5 50.7 23.1 31.7
THALLIUM MG/KG 0.19 J 0.27 U 0.23 b 0.10 b 0.14 U 0.35 b 0.18 b 0.2 0
SELENIUM MC/KG 0.t UJ 0.1 U 0.1 U 0.1 U 0.1 U 0.12 U 0.1 U 0.11 U
ANTIMONY MG/KG 2.3 U 2.5 U 2.3 U 2.5 U 2.5 U 3 U 2.5 U 2.7 U
LEAD MG/KG 5.1 3.6 3.3 5.7 10.2 5.5 2.2 2.7
NICKEL MG/KG 7.4 b 8 b 7.7 b 0.6 b 5.7 b 10.0 8 b 8 b
SODIUM MC.dKG 270 b 475 b 259 b 243 b 226 b 365 b 181 b 251 b
MANGANESE MG/KG 174 216 217 220 182 353 195 255
MAGNESIUM MG/KG 3030 4980 4360 4450 3960 0780 3510 8070
POTASSIUM MG/KG 252_ 3360 3760 4160 2580 6110 3050 4100
MERCURY MG/KG 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.04 b 0.03 U 0.03 U
IRON MG/KG 10900 11500 12500 12100 10500 221O0 101el0 13500
COPPER IdG/KG 7.2 U 7.2 7.8 7.7 7.0 15.8 8.2 8.4
CHROMIUM idG/KG 11.0 8 0.1 8.8 8.1 10.7 7.5 0.9
COBALT MG/KG 3.5 b 4.7 b 4.7 b 4.2 b 3.2 b 8.2 b 3.8 b 5.3 b
VOLAT/LE ORGAN/C COMPOUNDS

, UENE lu ol I I 11 I I 0 IJI 3 IJilo iui 121DI 0 IjI 7ACETONE UG/KG 24 10 U 9 J 10 U 12 U 0 J 0 J
SEI/dVOLATILE ORGAmC COMPOUNDS
BIS(2.ETHYLHEXYL)PHTHALATE UO/KO 680 U 680 U 880 U 670 U 780 U 880 U 740 U
ANTHRACENE UG/KG 680 U 680 U 880 U 070 U 780 U 080 U 740 U
PYRENE UG/KG 680 U 680 U 880 U 070 U 780 U 880 U 740 U
DIBENZOFURAN UG/KG 680 U 680 U 880 U 070 U 780 U 880 U 740 U
BENZO(GHI)PERYLENE UGAI<O 680 U 680 U 880 U 670 U 780 U 680 U 740 U
INDENO(I,2r 3..CD)PYRENE LIG/KG 680 U 680 U 880 U 670 U 780 U 800 U 740 U
BENZO[B)FLUORANTHENE UG/KG 680 U 680 U 880 U 070 U 780 U 880 U 740 U
FLUORANTHENE UG/KG 680 U (}80 U 080 U 870 U 780 U 800 U 740 U
BENZOl[K)FLUORANTHENE UG/KG 680 U 680 U 080 U 870 U 780 U 880 U 740 U
ACENAPHTHYLENE UG/KG 680 U 680 U 080 U 070 U 780 U 880 U 740 U
CHRYSENE UG/KG 680 U 680 U 680 U 070 U 780 U 880 U 740 U
BENZO(A)PYRENE UG/KG 680 U 680 U 680 U 670 U 780 U 880 U 740 U
DIBENZO(AfH)ANTHRACENE LIG/KG 080 U 680 U 080 U 070 U 780 U 680 U 740 U
BENZO(A)ANTHRACENE _G 080 U 680 U 680 U 070 U 780 U 080 U 740 U
ACENAPHTHENE UG/KG 680 U 680 U 080 U 870 U 780 U 880 U 740 U
PHENANTHRENE UG/KG 080 U 680 U 680 U 670 U 780 U 680 U 740 U
FLUORENE UG/KG 680 U 680 U 680 U 870 U 780 U 880 U 740 U
CARBAZOLE UG/KG 080 U 680 U 680 U 870 U 780 U 080 U 740 U
NAPHTHALENE UG/KG 080 U 080 U 680 U 870 U 780 U 880 U 740 U
2-METHYLNAPHTHALENE UG/KG 080 U 680 U 680 U 870 U 780 U 680 U 740 U
TOTAL FUEL HYDROCARBONS (DIESEL AND GASOUNE)

'rFH DIESEL IMG/KG I 12.8 I U I 12.8 I U I 12.6 Iu I 12.8 Iu I 12.6 Iu I 148 Iu I 12.e Iu I 13.0 I UTFH GASOLINE MG/KG 0.051 U 0.052 U 0.051 U 0.051 U 0.128 0.06 U 0.052 U 0056 U

TOTAL RECOVERABLE PETROLEUM HYDROCARBONS
TRPH IMG/KG I 20 I U I 20 I U [ 20 I U I 20 I U I 20 [ U I 20 I U I 20 I U I 20 I U
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Table B19-2
Slte19 (OU- 3): Summary of Detected Chemicals In Sedlmanbl and Surface/Near-Surface Soil

MCA9 El Tom Phime I RI Technical Mlmorlndum

8TAllONID lg ZFIB2 19 2FB3 I 18 2FB3 18 988 I 19 UGS 19 UG8 18_UG8 II_UG8SAMPLE HUMBER 81'454O2S 8t',15,1338 8t'4o4_0 8t"45434,1 S_',454343 81',45,4588 8141MS47 8t4545N

SAMPLE DEPTH(FT.BO8) (4) (0) DVP{al J (2) DVF{a) (o) [ (0) (0} (2) (4)AK_ BY OROUP UNIT9 OVFJa) DVF[a) DVFia) DVF(a) DVFJa) DVF(a)
METALS

CADMIUM MC,A_O 1.5 0,75 b 0.96 b 1.2 0.50 b 0.81 b 0.72 b 1.2
CALCIUM MC_G 4540 2830 324O 5070 3500 3850 188O 2470
BERYLLIUM _G 0.t8 b 0.19 b 0.2 b 0.29 b 0.28 b 0.21 b 0.2 b 0.44 b
BARIUM MGJKG 127 78.9 822 114 56.5 56.9 54.5 57.8
ARSENIC MG/_G 3,5 2.0 2.8 2.2 2.2 b 1.8 b 1.7 b 2.2 b
ALUMINUM MG/'KG 10100 0180 7220 9300 4150 3980 5460 3770
SILVER MC-dK(3 0.48 U 0.63 b 0.55 b 0.43 U 0.48 UJ 0.47 LU 0.46 U 0.49 LU
ZINC MG/KG 44.8 32.9 35.9 43.7 20 20.1 23.0 22.5
VANADIUM MG/KG 36 20.9 24.3 30.8 17.5 14.4 16.9 15.6
THALLIUM MG/KG 0.30 b 0.27 b 0.22 b 0.14 b 0.10 U 0.16 U 0.18 b 0.19 U
SELENIUM MC-dKG 0.15 U 0.1 U 0.11 U 0.1 U 0.11 UJ 0.13 J 0.12 b 0.12 UJ
ANTIMONY MC._<G 2.7 U 2.5 U 2.7 U 2.5 U 2.8 U 2.7 U 2.7 U 2.8 U
LEAD MG/KG 3.4 4.3 6.8 2.9 1.7 1.4 4.6 1.7
NICKEL MG/KG 10 4.7 b 6.3 b 7.5 b 2.9 U 4.7 U 2.1 b 2.7 U
SODIUM MGJKG 265 b 154 b 220 b 260 b 209 b 280 b 200 b 2_0 b
MANGANESE MG/KG 270 109 210 230 111 120 78.8 104
MAGNESIUM MG/KG 8380 3240 3690 5070 2240 2300 2130 2120
POTASSIUM MG/KG 4050 2900 3360 4250 1600 1680 2000 1990
MERCURY MG/"KG 0.03 U 0,03 U 0,03 U 0,03 U 0.03 U 0.03 U 0.03 U 0.03 U
IRON MG/KG 14500 8160 10800 13100 6270 5870 6890 6360
COPPER MG/XG 8.3 6 7.S 7.5 3.8 b 3.7 b 5.2 b 4.3 b
CHROMIUM MG/KG 10.7 8.8 7.8 9.0 6.4 5.5 3.1 4.3
COBALT MG/KG 5 b 3.8 b 4.1 b 4.4 b 3 b 26 b 2.1 b 2 b
VOLATILE ORGANIC COMPOUNDS

ACE,ORE'OLUENEI 8 IJ f IJI I I I I t I I
SEMIVOLA TILE ORGANIC COMPOUNDS
BIS(2-ETI-IYLHEXY_PHTHALATE UG/KG 730 U 850 U 720 U 680 U
ANTHRACENE UGA<G 730 U 680 U 720 U 680 U
P'YRENE UG/KG 730 U 680 U 720 U 680 U
DIBENZOFURAN UGA_G 730 U 880 U 720 U 680 U
BENZO(GHI)PERY'L.ENE UG/KG 730 U 680 U 720 U 680 U
INDENO(1T2r3*CD)PYRENE LIC-*_G 730 U 680 U 720 U 080 U
BENZO(B)FLUORANTHENE JC-dKG 730 U 680 U 720 U 680 U
FLUORANTHENE UG/KG 730 U 680 U 720 U 680 U
BENZO(K)FLUORANTHENE UG/KG 730 U 680 U 720 U 680 U
ACENAPHTHYI.ENE UG/KG 730 U 680 U 720 U 080 U
CHRYSENE UG/KG 730 U 680 U 720 U 680 U
BENZO(A)PYRENE UG/KG 730 U 680 U 720 U 680 U
DIBENZO(A,_RACENE UG/KG 730 U 680 U 720 U 680 U
BENZO(A)ANTHRACENE UC-dKG 730 U 680 U 720 U 680 U
ACENAPHTHENE UG/KG 730 U 680 U 720 U 680 U
PHENANTHRENE UG/KG 730 U 680 U 720 U 680 U
FLUORENE UG/KG 730 U 680 U 720 U 680 U
CARBAZOLE UG/KG 730 U 680 U 720 U 680 U
NAPHTHALENE UG/KG 730 U 680 U 720 U 680 U
2-METHYLNAPHTHALENE UC-,/KG 730 U 680 U 720 U 680 U

TOTAL FUEL HYDROCARBONS (DIESEL AND GASOLINEJ

_H O,SEL I,O_G I 13.8 I U t 12.9 I U I 13.8 I U I 12.9 [UI 14.3 ]UI 14.11U I 13.8 IU I 14.3 [UTFH GASOLINE MG/KG 0.056 U 0.052 U 0.055 U 0.052 U 0.057 U 0.050 U 0.055 U 0.057 U
TOTAL RECOVERABLE PETROLEUM HYDROCARBONS(TRP_
TRPH IMO/KG I 20 I U I 20 I U ] 20 I U I 20 I U I 20 I U I 20 I U I 20 } U I 20 I U

(8) A definitiofi of each data validation flag (DVF) is provided in Table B-1.
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Table 0t9-3

Site19 (OU- 3): Summary of Detected Chemicals in the Vadose Zone (Subsurface) Samples

MCA$ El Toro pilate I RI Technical Memorandum

8AMPLE NUMBER 81458310 _484312 $140TU2 _1491_13 $t490319 $t4053t7 $1456319 S1450319
SAMPLE DEPTH(FT.BGS) (0) (10) (10) (18) (20) (28) 18) (10)

ANALY'InEBY GROUP UNrlrs DVF(,) DVF[a) DVF(a) DVFfa)
GENERAL CNEI_STRY
FOTALORGANIC CARBON IMCVKGWI I I I I I I ] I I I I I I I I

METALS
SILVER MS/KG 0.46 U 0.49 U 0.48 U 0.43 U 0.48 U 0.43 U 0.46 U 0.44 U
ALUMINUM MS/KG 16000 12790 9050 2840 9640 1890 6330 4670
ARSENIC MS/KG 4.2 3.2 4.4 1.1 b 3.2 0.78 b 2.2 U 1.9 U
BARIUM MS/KG 146 108 121 65 82.3 25.1 b 126 60.8
BERY',.LtUM _G 0.53 U 0.31 U 0.31 t.} 0.1 U 0.37 U 0.1 U 0.46 U 0.33 U
CALCIUM MG/KG 7300 7800 9370 2960 6190 2190 5100 2940
CADMIUM MCdt(G 1.9 1.3 1.4 0.26 b 0.88 b 0.33 b 1,1 0.80 b
COBALT MG._G 0 b 6.6 b 5 b 1.2 U 3.8 b 1.2 b 4.1 U 2.5 b
CHROMIUM MGIKG 16.8 11.5 8.9 3.1 94 3 7,5 16.9
COPPER MS/KG 12.0 8.7 8.2 2.3 b 5.4 b 1.6 b 15.8 5 b
IRON MS/KG 10800 14800 12700 4070 10900 2740 9070 8810
MERCURY MS/KG 0.03 U 0.17 0.03 U 0.03 U 003 U 0.03 U 0.18 0.05 U
_OTASSIUM MG/KG 41DO 3440 2960 054 b 2650 564 b 2900 t350
MAGNESIUM MG/KG 7900 6950 6290 1950 4480 1010 b 4140 2240
btANGANESE MS/KG 298 243 234 863 185 65.5 188 168
SODIUM MCdKG 476 h 753 b 666 b 222 b 441 b 174 b 309 b 239 b
NICKEL MG/KG 13.4 7.9 U 9.9 1.6 U 6.1 U 2.2 U 69 b 9
LEAD MG,/KG 4.8 2.1 3.1 0.78 2 0.47 b 1.8 1.3 U
ANTIMONY MS/KG 2.7 U 2.8 U 2.7 U 2.0 b 2.7 U 2.5 U 2.6 U 2.5 U
iSELENIUM MS/KG 0.11 U O.12 U 0.11 U O.1 U 0.11 U 0.1 U 0.11 U 0.11 b
;THALLIUM MG/KG 0.18 U 0.18 U 0.16 U 0.14 U 0.22 U 0.14 U 0.2 b 0.15 U
VANADIUM MG/KG 43.1 38.3 31.9 10 b 26.2 6.7 b 21.0 15.8
ZINC MS/KG 57.0 46.6 42.9 13.2 33.7 9.4 34.4 17.8
VOLATILE ORGANIC COMPOUNDS

,Tr_ HENE UG,,KG t 11 U 12 U t2 _ lO ju 11 U 10 U 110 10 U
JACETONE UG,/KG 12 U 12 U 12 19 U 11 U 10 U 11 U 10 U
2.BUTANONE UC-dKG 4 J 5 J 4 10 U 3 J 3 J 11 U 10 U
_eE..____tiLE ORGANIC COMP(W_m.M-_ e
_I-NITROPHENOL UGIKG 1800 U 1900 U 1900 U 1800 U 1800 U 1600 U 1790 U 17OO U

_4..DIC)'fi.OROSENZENE UG/KG 740 U 790 U 800 U 670 U 720 U 870 U 720 U 890 U
3HENOL UG/KG 740 U 790 U 800 U 870 U 720 U 670 U 720 U 690 U

31S(2-ETHYLHEXY!..)PHTHALATE US/KG 740 U 790 U 800 U 670 U 580 J 670 U 720 U 890 U
_I-N.-OCTY'LPH [HALATE US/KG 740 U 790 U 800 U 670 U 720 U 670 U 720 U 690 U

_NTHRACENE UG/t(G 740 U 790 U 800 U 870 U 720 U 670 U 720 U 690 U

I r2,4'TRICHLOROBENZENE UG/KG 740 U 790 U 800 U 670 U 720 U 670 U 720 U 890 U
2_4-DINITROTOLUENE UC-dKG 740 U 790 U 800 U 670 U 720 U 670 U 720 U 890 U
=YRENE UG/KG 740 U 790 U 800 U 870 U 720 U 870 U 720 U 890 U
3ENZO(GHI)PERYI..ENE UGfKG 740 U 790 U 800 U 870 U 720 U 870 U 720 U 890 U
[NDENO_I_213-CD)PYRENE US/KG 740 U 790 U 0(X_ U 070 U 720 U 070 U 720 U 690 U
EIENZO(B)FLUORANTHENE UG/KG 740 U 790 U 800 U 070 U 720 U 670 U 720 U 890 U
;LUORANTHENE UG/KG 740 U 790 U 800 U 670 U 720 U 670 U 720 U 690 U
3ENZO(K_FLUORANTHENE i US/KG 740 U 790 U 000 U 070 u 720 U 670 U 720 U 890 U
',HRYSENE UG/KG 740 U 790 U 800 U 070 U 720 U 670 U 720 U 690 U

BENZO_Ik)PYRENE US/KG 740 U 790 U 800 U 670 U 720 U 670 U 720 U 890 U
DIBENZO_A,H'/ANTHRACENE UG/KG 740 U 790 U 800 U 670 U 720 U 670 U 720 U 090 U
_CH LORO-3-METHYLPHENOL UG/KG 740 U 790 U 800 U 670 U 720 U 670 U 720 U 090 U
N-NITROSOOIPROPYLAMINE UC-d"KG 740 U 790 U 800 U 070 U 720 U 670 U 720 U 6ilo U
_,CENApHTHENE US/KG 740 U 790 U 800 U 670 U 720 U 670 U 720 U 890 U
DiETHYt. PHTtlAt_TE UG/KG 740 U 790 U 800 U 670 U 720 U 670 U 720 U 690 U
PHENANI_RENE UG/KG 740 U 790 U 800 U 670 U 720 U 670 U 720 U 690 U
r:ARBAZOLE UG/KG 740 U 790 U 800 U 670 U 720 U 870 U 720 U 890 U
PENTACHLOROPRENOL UG/KG 1800 U t900 U 19OO U 1600 U 1800 U 1600 U 1700 U 1700 U
2-CHLOROPHENOL UG/KG 740 U 790 U 800 U 670 U 720 U 670 U 720 U 690 U
'OTAL FUEL HYDROCARBONS (D/ESEL AND GASOLJNE_

..... IM GI 14 IUI 15 IuI 18 125Iul 130IuI 123[ul 13.,IWl 131IL'"TFH GASOLINE MS/KG Q280 0.196 0.071 O.131 0.073 0.383 0.054 U O.119
'OTAL RECOVERABLE PETRnI-EIMa HYDROCARBONS (TRPN)

TRPH I MC_KG I 2O I u r 2o I u I 20 [u I 20 I u I 20 I u t 20 I u I 2o I u I 2o I u
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Table 019-3

Site19 (OU- 3): Summa_/of Detected Chemicals in the Vadose Zone (Subsurface) Samples

MCAS El Tom Phase I RI TechnicM Memorandum

STATION ID 10_250216 1!280210 t0_250216 DVF(a) 1!200210 DVF(a) 19_250216 19_250215 19_280210 DVF(a) 16_280319

SAMPLE NUMBER 81456320 Bt456321 S1467003 81456332 81456036 S1L16030 S1457075 B1456540
BAMPLE DEPTH(FT.BGS) (16) (20) (20) (25) (0) (t0) (t0) (16)

ANALYTE BY GROUP UNIT8 DVF(IJ DVF{&) DVF(a) DVF(e( DVF(I]GENERAL C;_£;.._; K_

TOTAL ORGANICCARBON IMG/KGWI I I I I I I I I I I I I I I [MET_U.S

SILVI=-R MO/KG 0.00 U 0.49 U 0.53 U 0.48 U 0.34 U 0.45 b 0.36 b 0.35 U
ALUMINUM MO/KG 12200 11600 0970 4500 12900 2600 6950 13600
ARSENIC MO/KO 5.2 3.6 4 0.9 U 3.2 0.77 b 1.0 b 4
BARIUM MG/KG 147 116 130 31.5 b 146 26.5 b 106 123
BERYLLIUM MG/KG 0.77 U 0.6 U 0.63 b 0.30 U 0.51 0 0.15 b 0.29 b 0.61 b
CALCIUM ' MO/KO 16500 5800 6380 2620 11000 1860 4360 9010
CADMIUM MO/KG 1.9 1.6 1.4 0.28 U 1.5 0.56 U 0.72 13 1.6
COBALT MO/KG 6.2 0 5.9 b 5.3 b 1.3 b 6.7 b 2.2 b 4.3 b 8.4 b
CHROMIUM MO/KG 11.5 12.5 10.1 4.2 12.5 3 6.7 12.4
CC;-';-_.H. MO/KG 10.1 6.6 8.5 2 b 6.0 1.9 b 4.1 b 11.3
IRON MG,/KO 10100 13700 12200 3790 15300 3470 8660 15600
MERCURY MO/KG 0.03 U 0.03 U 0.03 U 0.03 U O01 U 0.01 U 001 U 0.02 U
POTASSIUM MO/KG 3880 2690 2660 420 b 3650 001 b 2290 3410
MAGNESIUM MC_KG 7160 5430 5280 1500 7110 1350 3610 6940
MANGANESE MO/KG 270 207 225 14.2 270 114 193 260
SODIUM MO/KG 660 b 564 b 729 b 485 b 701 b 200 U 415 U 077 b
NICKEL MC/KG 12.1 13 9.3 b 1.8 U 10.6 2.3 b 6.3 b 0.0 b
LEAD MO/KG 3.4 2.6 2.0 1.6 2.0 0.96 U 1.7 4.7
ANTIMONY MG/KG 3 U 2.6 U 2.0 U 2.8 U 2.8 U 2.5 U 27 U 2.0 U
SELENIUM MC_KG 0.12 U 0.12 U 0.12 U 0.12 U 4.7 U 0.43 U 0.45 U 0.5 U
THALLIUM MC-:dKG 0.22 b 0.23 b 0.4 b 0.16 U 0.38 U 0.32 U 0.34 U 0.43 U
VANADIUM MO/KG 30.7 38 30.7 10.1 b 40.7 10.1 b 22.9 36.4
ZINC MC._I(G 81.0 42.2 41 7.6 47.7 12 27.4 50.7
VOLATILE ORGANIC COMPOUNDS

ACETONE UG/K(3 11 U 12 U 12 U 11 U 12 U 20 10 U 26
2-BUTANONE UG/KG 11 U 12 U 12 U 11 U 12 U 10 U 10 U 12 U
SEMIVOLA77LE ORGANIC COMPOUNDS

4-NITROPHENOL UG/KG 1000 U 1900 U 1600 U 1800 U 1900 U 1700 U 1600 U 1900 U
1,4-DICHL',..'_uu=NZENE UG/KG 740 U 770 U 760 U 730 U 780 U 680 U 600 U 770 U
PHENOL UG/KG 740 U 770 U 760 U 730 U 780 U 680 U 880 U 770 U
BIS(2-ETHYLHEXYL)PHTHALATE UG/KO 740 U 770 U 760 U 730 U 780 U 370 J 600 U 770 U
DI-N-OC'rYL PHTHALATE UG/KO 740 U 770 U 760 U 730 u 780 U 680 U 650 U 770 U
M_ITHRACENE UG/KG 740 U 770 U 760 U 730 U 780 U 680 U 600 U 770 U
1,2r4-TRICHLOROBENZENE UG,/KG 740 U 770 U 760 U 730 U 780 U 880 U 660 U 770 U
2,4-DINIIKutuLUENE UG/KG 740 U 770 U 760 U 730 U 760 U 680 U 680 U 770 U
PYRENE UG/KG 740 U 770 U 760 U 730 U 760 U 680 U 060 U 770 U
BENZO(GHI)PERYLENE UG/KG 740 U 770 U 760 U 730 U 780 U 680 U 660 U 770 U
INDENO(Ir2T3-CD)PYRENE UG/KO 740 U 770 U 760 U 730 U 780 U 680 U 600 U 770 U
BENZO(B)FLUORANTHENE UG/KG 740 U 770 U 760 U 730 U 780 U 680 U 600 U 770 U
FLUORANTHENE UG/KO 740 U 770 U 760 U 730 U 780 U 680 U 600 U 770 U
BENZO(K)FLUORANTHENE UG/KG 740 U 770 U 760 U 730 U 780 U 680 U 800 U 770 U
CHRYSENE UG/KO 740 U 770 U 780 U 730 U 780 U 680 U 600 U 770 U
BENZO(A}PYRENE UG_G 740 U 770 U 760 U 730 U 700 U 680 U 600 U 770 U
DIBENZO(A_I'F/ANTHRACENE UG_G 740 U 770 U 760 U 730 U 700 U 680 U 000 U 770 U
II-CHLORO-3-METHYLPHENOL UG/KG 740 U 770 U 760 U 730 U 700 U 680 U 600 U 770 U
N-NITROSODIPROPYLAMINE UO/KG 740 U 770 U 760 U 730 U 780 U 680 U 680 U 770 U
ACENAPHTHENE UG/KG 740 U 770 U 760 U 730 U 780 U 680 U 600 U 770 U
DIETHYI. PHTHALATE UG/KO 740 U 770 U 760 U 730 U 700 U 680 U 680 U 770 U
PHENANTHRENE UG/KG 740 U 770 U 760 U 730 U 780 U 680 U 800 U 770 U
CARBAZOLIE UG/KG 740 U 770 U 760 U 730 U 780 U 680 U 680 U 770 U
PENTACHLOROPHENOL UG/KG 1600 U 1900 U 1000 U 1800 U 1gOO U 1700 U 1600 U 1BOD U
-CHLOROPHENOL UG/KG 740 U 770 U 760 U 730 U 700 U 680 U 680 U 770 U

TOTAL FUEL HYDROCARBONS (DIESEL AND GASOLINE_

 .D,ESEL iMPel 150lUJI 146Iwl 142 137 I 145IUI 120lul 12, lul 144I UTFH GASOLINE MC-dKG 0.056 U 1.68 0.45 0.412 0.059 U 0.775 0.123 0.109
TOTAL RECOVERABLE PETROLEUM HYDROCARBONS (TRPHI

mPH I MG'_G I 2o I u I 20 I u I 20 I u I 20 I u I 2o I u I 2o I u I 2o I u I 2o 1 u
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Table 619-3

Site19 (OU- 3): Summary of Detected Chemicals In the Vedose Zone (Subsurface) Samples

MCAS El Toro Phue I RI Technical Memorandum

STATION ID I 19_28B218 19_28B218 18 AB217 18_AB217 18_AB217 19_AB217 I 18_AB217 18_AB217

SAMPLE NUMBER I St48&64t DVF(a) S14.6S642 9t,4Sdk102 DYF(I) St484294 DVF{I) St4r471M St482N I S14U2N 8t_297
8AMPLE DEPl14(FT.BGS) (20) (;tiS) (10) (20) (20) (30) (40) (SO)

ANALYTIE BY GROUp UNITS DVF(a) DVF{a) DVF(.) DVF(J,) DVF(a)
GENERA/. CHEMISTRY

TOTAL ORGANIC CARBON IMG/KGW I I I I I I I I I I I I I I I I
META/_
SILVER MC,/KG 0.48 b 0.32 U 0.49 b 0.48 U 0.48 U 0.66 b 0.5 U 0.49 U
ALUMINUM MO/KG 4940 5720 13300 5220 9180 10500 12300 11400
ARSENIC MS/KG 1.4 b 2,7 4.8 1,S U 1.0 U 3.6 5,3 7.1
BARIUM MGJKG 21.2 b 29.6 b 142 72 115 146 119 167
BERYLLIUM MG/KG 0,21 b 0.3 b 0.46 b 0.25 b 0.23 b 0.44 b 0.6 b 0.55 b
CALCIUM MG/KG 1050 1150 7010 5000 3520 8200 5960 16500
CADMIUM MG/KG 0.58 U 0.58 U 1.9 0.05 b 1.1 2.2 0.82 b 2.1
COBALT MGJKO 1.9 b 3.1 b 5.9 b 3.7 b 4 b 6.8 b 8.7 0 7.6 b
CHROMIUM MS/KG 3.9 3.9 15.2 5.5 9.1 12.3 13.2 28.3
COPPER MG/KG 3.7 b 2.6 b 8.9 4.4 b 6.2 12.8 7.7 15.9
IRON MG/KG 3800 5920 15800 7040 11000 14500 16300 18000
MERCURY MO/KG 0.01 U 0.01 U 003 U 0.03 U 0.03 U 003 U 0.03 U 0.03 U
POTASSIUM ; IdG/KG 698 b 863 b 3550 2070 2930 3760 2630 3980
MAGNESIUM MG/KG 1090 1320 6710 3260 4280 6030 5960 6430
MANGANESE I IdS/KG 35.2 76 255 156 195 301 154 301
SODIUM MG/KG 338 U 369 U 517 b 556 b 667 b 867 b 813 b 752 b
NICKEL MG/KG 2.9 b 2.4 b 109 4.5 b 8.1 b 12.2 7.5 b 17.6
LEAD MS/KG 2.4 3.8 4.7 1.3 U 1.6 U 3.5 3.6 5.4
d_ITIMONY MO/KG 2.6 U 2.6 U 2.7 U 2.6 U 2.7 U 2.9 U 2.9 U 2.8 U

SELENIUM MG/KG 4,5 U 4.4 U 0.11 U 0.11 U 0.11 U 0.12 U Q12 U O.12 U
THALLIUM MC._G 0.34 U 0.34 U 0.24 b 0,22 b 0,15 b 0.26 b 0.33 0 0.35 b
VANADIUM MS/KG 11.1 15.6 38.6 17.1 26 36.3 36.8 41.5
ZINC MG/KG 11.2 12.6 48.5 25.3 34.7 48.9 45 70.5
VOLAtVLE ORGAN/C COMPOUNDS
TOLUENE UG/KG 11 I U I 10 U 11 U 11 U 11 U 12 U 12 U 11 U

ACETONE UG,/KG 11 I U I 10 U 12 11 U 3 J 32 36 212-BUTANONE UC-dKG 11 U 10 U 11 U 11 U 11 U 12 U 12 U 11 U
SEMWOLAT/LE ORGAN/C COMPOUNDS
4-NITROPHENOL UC.dKG 1800 U 1700 U 1700 U 1700 U 1800 U 1900 U 1900 U 1B00 U

114-OlCHLOROBENZENE UC.dKG 720 U 690 U 710 U 720 U 730 U 780 U 800 U 760 U
PHENOL UCdKG 720 U 890 U 710 U 720 U 730 U 780 U 500 U 760 U
BIS{2-ETHYLHEXYL)pHTHALATE LICdKG 720 U 690 U 710 U 720 U 730 U 780 U 800 U 760 U
DI-NaDCTYLPHTHALATE UC_IKG 720 U 690 U 710 U 720 U 730 U 780 U 800 U 760 U
ANTHRACENE UGdKG 720 U 690 U 710 U 720 U 730 U 780 U BOO U 760 U

1t2t4-TRIC HLOROBENZENE UO/KG 720 U 690 U 710 U 720 U 730 U 780 U EKX) U 7{10 U
2_4-DINITROTOLUENE UG,/KG 720 U 690 U 710 U 720 U 730 U 780 U 800 U 760 U
)YRENE UG/KG 720 U 690 U 710 U 720 U 730 U 780 U 800 U 780 U

BENZO(GHI)PERYLENE UG,/KG 720 U 690 U 710 U 720 U 730 U 780 U 800 U 780 U
INDENO(1r2,3-CD}PYRENE UG/KG 720 U 690 U 710 U 720 U 730 U 780 U 800 U 750 U
BENZO(8)FLUORANTHENE UG.q(G 720 U 690 U 710 U 720 U 730 U 780 U 800 U 780 U
FLUORANTHENE UG/KG 720 U 690 U 710 U 720 U 730 U 780 U 800 U 760 U

BENZOI[K)FLUORANTHENE UG/KG 720 U 690 U 710 U 720 U 730 U 780 U 800 U 760 U
:HRYSENE UG/KG 720 U 690 U 710 U 720 U 730 U 780 U 500 U 780 U

BENZO(A}PYRENE UC-,/KG 720 U 690 U 710 U 720 U 730 U 780 U BOO U 760 U
DIBENZO(AtH)ANTHRACENE UG/KG 720 U 690 U 710 U 720 U 730 U 780 U 800 U 780 U
4-CHLORO-_METHYLPt'E NOL UG_G 720 U 690 U 710 U 720 U 730 U 780 U BOO U 760 U
N-NITROSODIPROPYLAMINE UG/KG 720 U 690 U 710 U 720 U 730 U 780 U 500 U 760 U
ACENAPHTHENE UG/KG 720 U 690 U 710 U 720 U 730 U 780 U 800 U 760 U
DIETHYL PHTHALATE UG/KG 720 U 690 U 710 U 720 U 730 U 780 U 800 U 760 U
PHENANTHRENE UG/KG 720 U 690 U 710 U 720 U 730 U 780 U 800 U 760 U
CARBAZOLE UG/KG 720 U 690 U 710 U 720 U 730 U 780 U 800 U 760 U
PENTACHLOROPHENOL UG/KG 1BOO U 1700 U 1700 U 1700 U 1800 U 1900 U 1900 U 1800 U
2-CHLOROPHENOL UG/KG 720 U 690 U 710 U 720 U 730 U 780 U 800 U 760 U
TOTAL FUEL HYDROCARBONS (DIESEL AND GASOUNE)

TF,OI,E' IM OI 13.,IUi 12.0Iui 13.,lUJI 13.4luJi 13., 14.0 15 lull ,4.2rFH GASOLINE MCdI(O 0.156 0.276 ' 0.054 U 0.054 U 0,055 U 0.00 U 0.06 U 0.058 U
TOTAL RECOVERABLE PETROLEUM HYDROCARBONS (TRPtt,I
TRPH I MG/KOI 2o I U I 2° I U I 20 I U I 20 I U I 20 I U I 2o I u I 2O l u I 2° I U
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Table 019-3

Site19 (OU- 3): Summary of Detected Chemicals In the Vedose Zone (Subsurface) Samples

MCA$ El Toro Phm_ I RI Technical Memorandum

STATION ID t9 A0217 10_A0218 DVF(I) 19_A0219 DVF{a) 19_A02t8 19 A0218 t9_A0219 DVF(a) 10_A02tll t5_A0219

SAMPLE NUMBER 814MI2Ol St49292 B14fNI293 814,t7001 0149G2KI 814982O1 $14563N S1456300

SAMPLE DEPTH{FT. BGS) {90) (10) (2O) (2O) (30) {40) (50) {90)

ANALYTE BY GROUP UNI1P3 DVF(a) , DVFJa) DVFia) DYF(t) DVF(aJGENERAL CHEW= _K (

TOTAL ORGANIC CARBON IMG/KGW I I [ I I I I I I I I I I I I I
Ma--rA/..S

SILVER MC/KG 0.45 U 0.5 U 0.48 U 0.5 U 0.45 U 0.5 U 0.49 U 0.49 U
ALUMINUM MO/KG 4520 11400 8610 15000 4520 10900 12700 7770
ARSENIC MO/KG 1.5 U 2.7 2.3 U 3 1.2 U 2.4 U 1.8 U 2.7
BARIUM MO/KG 74.6 122 126 134 34.1 b 117 113 81.8
BERYLLIUM MG/t(G 0.11 U 0.5 b 0.23 b 0.49 b 0.26 b 0.45 b 0.49 b 0.29 b
CALCIUM MG;KG 14200 13300 5780 8900 1540 4640 3960 3910
CADMIUM MG/KG 1.1 1.6 1.1 b 1.7 0.26 U 1.7 2.8 1.4
COBALT MG/KG 2.9 b 6 b 4 b 5.5 b 2.5 b 7.6 b 9.3 b 4.9 b
CHROMIUM MO/KG 5.7 11.4 8.8 14.2 4 12.9 21.6 10.8
COPPER MG/KG 3.6 b 9.6 6 9.1 2.8 b 0.9 10.7 9.3
IRON MG)KG 6720 15100 11700 10900 4200 15900 16500 11700
MERCURY MG/t(G 0.06 b 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U
POTASSIUM MG/KG 1830 3690 3020 3780 901 b 4600 3440 3000
MAGNESIUM MG/I<G 3000 8160 4770 7100 1150 58OO 5050 4060
MANGANESE MG/KG 149 268 222 265 50.4 301 313 178
SODIUM MG/KG 371 b 825 b 651 b 703 b 373 b 686 b 630 b 59_ b
NICKEL MG/KG 3.9 b 10.6 5.7 b 9.2 b 2.1 b 0.5 b 15.9 10.4
LEAD MG/I(G 1 U 2.2 1.9 2.5 2.2 3.3 3.1 2.4
ANTIMONY NIG/t<G 2.6 U 2.0 U 2.8 U 2.0 U 2.8 U 2.9 U 2.5 U 2.9 U
SELENIUM MCdl(G 0.tl U 0.12 U 0.11 U 0.12 U 0.11 U 0.12 U 0.12 U 0.12 U
THALUUM MG/KG 0.17 b 0.29 b 0.18 b 0.29 b 0.15 U 0.41 b 0.21 b 0.3 b
VANADIUM MC-i/KG 18 39.7 27.8 40.9 11.4 32.6 37.5 33.7
ZINC MG/I<G 23.9 52.7 38.1 52.4 11.6 52.8 50.7 30.5
VOI..4TILE OI_4MC COMa'OUND$

TOLUENE I UG/KG 11 I U 11 U 11 U 11 U 11 U 12 U 11 U 11 U

ACETONE EUG/KG 11 t U 9 J 11 U 11 U 10 J 11 J 14 162-BUTARONE LIG/KG 11 U 11 U 11 U 11 U 11 U 12 U 11 U 11 U
$EJIIVOLA1r]LE ORGANIC COMPOUNDS
4-NITROPHENOL UG/KG 1700 U 1700 U 1000 U 1800 U 1700 U 1900 U 1800 U 1800 U
Ir4-DICHLOROTENZENE UG/KG 710 U 710 U 720 U 740 U 710 U 780 U 750 U 750 U
PHENOL. UG/KG 710 U 710 U 720 U 740 U 710 U 780 U 750 U 750 U
BIS[2-E'n-IYLHEXYI.)PHTHALATE UO/KG 710 U 710 U 720 U 740 U 710 U 780 U 750 U 750 U
DI-N-OCTYL PHTHALATE UG/KG 710 U 710 U 720 U 740 U 710 U 750 U 750 U 750 U
ANTHRACENE UG/KG 710 U 710 U 720 U 740 U 710 U 780 U 750 U 750 U
lr2f4-TRICHLOROBENZENE UG/KG 710 U 710 U 720 U 740 U 710 U 780 U 750 U 750 U
2,4-DINITROTOLUENE UG/KG 710 U 710 U 720 U 740 U 710 U 750 U 750 U 750 U
PYRENE UG/KO 710 U 710 U 720 U 740 U 710 U 790 U 750 U 750 U
BENZO(GHI)PERYLENE UG/KG 710 U 710 U 720 U 740 U 710 U 750 U 750 U 750 U
INDENO(I,2r3-CD)PYRENE LIG_G 710 U 710 U 720 U 740 U 710 U 750 U 750 U 750 U
BENZO{B)FLUORANTHENE UG/KG 710 U 710 U 720 U 740 U 710 U 750 U 750 U 750 U
FLUORANTHENE UG/t(G 710 U 710 U 720 U 740 U 710 U 780 U 750 U 750 U
BENZO{K)FLUORANTHENE UG/KG 710 U 710 U 720 U 740 U 710 U 750 U 750 U 750 U
CHRYSENE UG/KG 710 U 710 U 720 U 740 U 710 U 780 U 750 U 750 U
BENZO(A)PYRENE UG/KG 710 U 710 U 720 U 740 U 710 U 780 U 750 U 750 U
DIBENZO{A,H)ANTHRACENE UGZKG 710 U 710 U 720 U 740 U 710 U 780 U 750 U 750 U
4-CHLORO-3-METHY!.PHENOL UG/KG 710 U 710 U 720 U 740 U 710 U 780 U 750 U 750 U
N-NITROSODIPROPYLAMINE UG/KG 710 U 710 U 720 U 740 U 710 U 789 U 750 U 750 U
ACENAPHTHENE UG/KG 710 U 710 U 720 U 740 U 710 U 780 U 750 U 750 U
DIETHYL PHTHALATE UG/KG 710 U 710 U 720 U 740 U 710 U 780 U 750 U 750 U
PHENANTHRENE UG/KG 710 U 710 U 720 U 740 U 710 U 780 U 750 U 750 U
CARBAZOLE UG/KG 710 U 710 U 720 U 740 U 710 U 790 U 750 U 750 U
PENTACHLOROPHENOL UG/KG 1700 U 1700 U 1800 U 1800 U 1700 U 1900 U 1800 U 1800 U
2-CHLOROPHENOL UG/KG 710 U 710 U 720 U 740 U 710 U 780 U 750 U 750 U
TOTAL FUEL HYDROCARBONS (DIESEL AND GASOLINE)

ll=H DIESEL I MC.n<OJ 13.2 IuJ I 13.1 JuJ I 13.7 luu j 14 Iw I 13.3 IuJ [ 14.7 I UJ t 14.2 I UJ I 14.2 I UJTFH GASOLINE MO/KG 0.054 U 0.054 U 0.055 U 0.056 U 0.054 U 0.059 U 0.057 U 6.057 U
TOTAL RECOVERABLE PETROLEUM HYDROCARBONS (TRPH)

rRPH I MO/KGI 2O I U I 2O I U I 20 I U I 20 I U I 20 I U I 2O I U I 2O I U I 2O I U
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Table 819-3

Sit®19 (OU- 3): Summary of Detected Chemicals In the Vadon Zone (Subsurface) Samples

MCA$ El Toro Phase I RI Technical Memorandum

STATION ID It..DBMWS4 te_DBMWS4 t!DBMWM [ te._DBMWS4 18 DBMWS4 10_DBMWS4 t$_DBMWS4 lS_DBMWM

8AMPLE NUMBER 6t458m DVF(a) 814611m DVIF(.) 81466307 I 614670S0 814,56303 B146G30tl 614670Sl S1466310
SAMPLE DEPTH(FT. BGS) (S) (10) (t5) 415) (20) (38) (36) (36)

ANALY'_ BY GROUP UNIT8 DVF[i) DVF(i) DVF(i] DVF(a) DVI:_i) DVFla)
GENERAL CHEI_5 _HY

TOTAL ORGANIC CARBON lMG/KGWI I I I L i I I I I I I I I r I
METAL3

SILVER MG/KG 0.33 U 0.31 U 0.34 U 0.71 U 0.43 U 0.37 U 0.39 U 0.44 U
ALUMINUM MC/KO 15200 3490 13500 8940 14200 15200 7330 23700
ARSENIC MC-..-d'KG 3.8 1.0 b 3.7 2.8 3.8 3.8 1.4 U 4.1
BARIUM MO/KG 151 50.9 123 99.5 164 171 36.3 b 105
BERYLLIUM MO/KG 0.63 b 0.16 b 0.55 b 0.39 b 0.6 b 0.62 b 0.3 b 0.85 b
CALCIUM MO/KG 6290 2270 9030 4090 9520 4470 1750 5710
CADMIUM MG/t(G 1.8 0.01 b 0.03 U 1.1 2.6 0.64 U 0.0 U 2.6
COBALT MGiKG 3.6 b 3.2 b 7.8 b 8.1 b 7.9 b 7.4 b 3.6 U 15.3
CHROMIUM MG/KG 17.1 4.7 13.2 9.7 14.4 17 5.6 2_.8
COPPER MO/KG 11.7 5.5 5.1 7.7 9 14 4.7 b 12.7
IRON MG)I(G 17600 4920 15300 11000 18300 18600 6050 28900
MERCURY MCdKG 0.02 U 0.02 U 0.02 U 0.02 U 0.03 U 0.02 U 0.02 U 0.02 U
POTASSIUM MG/I(G 4720 1300 3360 2810 3440 4020 980 b 6940
MAGNESIUM MG/I(G 7190 2000 6500 4270 6880 6310 1820 10500
MANGANESE MG/I(G 294 97.4 252 205 270 137 46.4 584
SODIUM MO/KG 422 U 360 U 884 b 076 b 077 b 792 b 435 U 503 b
NICKEL MG,_(O 12 2.4 b 10.7 7.2 b 9.7 9.7 4.1 b 21
LEAD MO/KG 3.7 1.4 U 3.3 2.6 3.9 3.7 2.0 8
ANTIMONY MG_KG 2.8 U 2.6 U 2.8 U 2.7 U 3 U 2.0 U 2.7 U 3.1 U
SELENIUM MCdKG 4.6 U 4.3 U 4.8 U 4.8 U 5 U 4.0 U 4.6 U 5.2 U
THALLIUM MC.dKO 0.36 U 0.33 U 0.36 U 0.35 U 0.38 U 0.41 0 0.35 U 0.5 b
VANADIUM MGR(G 42.1 13.1 38.1 27.6 40 41.3 15.3 73
ZINC MGIKG 59.4 17.7 48.8 37.1 53.4 57 17.7 88.4
VOLATILE ORGANIC COMPOUNDS

TOLUENE I UG/KG 11 10 U 11 U 11 U 12 U 10 U 11 U 3 J

ACETONE t UGJKG g J 10 U 8 J 12 14 10 J 14 10 J2-BUTANONE UG/KG 11 U 10 U 11 U 11 U 12 U 10 U 11 U 13 U
SEI4VOC4 TILE ORGANIC COMPOUNDS
4-NITROPHENOL UG/KG 1700 U 1700 U 1800 U 1800 U 1800 U 1700 U 1700 U 1500 J
1,4-DICHLOROBENZENE UG/KG 700 U 890 U 750 U 720 U 760 U 690 U 720 U 1500
PHENOL UG/KG 700 U 690 U 750 U 720 U 760 U 690 U 720 U 2200
BIS(2-ETHYU'EXYL)_TE UG/KG 700 U 890 U 750 U 720 U 760 U 690 U 720 U 830 U
DI-N-OCTYL PHTHALATE UG/KG 700 U 690 U 750 U 720 U 760 U 890 U 720 U 1900
ANTHRACENE UG/KG 700 U 690 U 750 U 720 U 760 U 890 U 720 U 830 U
1,2,4-TRICHLOROBENZENE UG/KG 700 U 690 U 750 U 720 U 760 U 690 U 720 U 1S00
2,4-DINITROTOLUENE UG/KG 700 U 690 U 760 U 720 U 760 U 890 U 720 U 1400
PYRENE UG/KG 700 U 690 U 750 U 720 U 760 U 890 U 720 U 1200
BENZO(GHI)PERYLENE UG/KG 700 U 890 U 750 U 720 U 760 U 890 U 720 U 830 U
INDENO(1,2,3-CD)PYRENE UG/KG 700 U 690 U 750 U 720 U 760 U 690 U 720 U 830 U
BENZO_)FLUORANTHENE UG/KG 700 U 890 U 750 U 720 U 760 U 890 U 720 U 830 U
FLUORANTHENE UG/KG 700 U 890 U 750 U 720 U 760 U 890 U 720 U 830 U
BENZO(K)FLUORANTHENE UG/KG 780 U 890 U 750 U 720 U 760 U 690 U 720 U 830 U
CHRYSENE UG/KG 700 U 890 U 750 U 720 U 760 U 890 U 720 U 830 U

EENZO(A)PYRENE UG/KG 700 U 690 U 750 U 720 U 760 U 890 U 720 U 830 U
DIEENZO(A_H)ANTHRACENE UG/KG 700 U 690 U 750 U 720 U 760 U 690 U 720 U 830 U
4-CHLORO-3-METHYLPHENOL UG/KG 700 U 890 U 750 U 720 U 768 U 690 U 720 U 1800
N-NITRO6ODIPROPYLAMINE UG/KG 700 U 890 U 750 U 720 U 760 U 690 U 720 U 1300
ACENAPHTHENE UG/KG 700 U 890 U 750 U 720 U 760 U 690 U 720 U 1700
DIE'I_IY1.PHTHALATE UG/KG 700 U 890 U 750 U 720 U 760 U 590 U 720 U 830 U
PHENANTHRENE UG/KG 700 U 890 U 750 U 720 U 760 U 690 U 720 U 830 U
CARBAZOLE UGAKG 700 U 890 U 750 U 720 U 780 U 090 U 720 U 530 U
PENTACHLOROPHENOL UG/'KG 1700 U 1700 U 1800 U 1800 U 1800 U 1700 U 1700 U 1200 J
2-CHLOROPHENOL UG/KG 700 U 690 U 750 U 720 U 760 U 690 U 720 U 2300
TOTAL FUEL HYDROCARBONS (DIESEL AND QASOLII_

I 01 16-'I I 13 14.1IuI 13.7lul 143lul 14. I 113.4 iUL ,5.0i UTFH GASOLINE MO/KG 0.053 U 0.052 U 0.057 U 0.055 U 0058 U 0.053 U 0.054 U 0.063 U
ror_ _COVERABLEPETRO_UNHYO_OCAR.ON$proP"7
rRPH I 2O IU I 2O IU I 79 IU I 20 IU I 200 I 1 20 IU I 2O IU I 2O IU
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Table B19-3
Site19 (OU- 3): Summary of Detected Chemicals In the Vadose Zone (Subsurface) Samples

MCAE El Tom Phase I RI Techniclf Memorandum

STATION ID 1!DBMW54 DVF(a) 18 DBMWE4 19_DBMWM lg_DGMWII5 DVF{a) t9_DG MW85 DVF(a) t5 DGMWH 15_DGMW38 DVF(a) 19_DGMWS8 DVF{a)

SAMPLE NUMBER SI4EG311 81456303 61456304 81456323 81457087 STU7085 S1456324 S147t42

SAMPLE DEPTH(FT.BGS) (4E) {t40) (160) (t40) (140) (148) (128) (128)
ANALYTE BY GROUP UNITS DVF(a} DVIF{a) DVF(a)

GENERALCHE_$TRY

TOTAL ORGANIC CARBON rMG/KGWI I I I I 212 I I I I I t lO4 I I I I IMETALS

SILVER MC4KG 0.32 U 0.36 U 0.48 U 0.52 U 0.51 b 0.55 U
&LUMINUM MC-,/KG 6010 15500 6370 12000 8710 15900
ARSENIC MG/KG 1.4 U 4.0 b 2.2 b 3.6 2.5 6.2
BARIUM MG/KG 56.4 107 70.9 120 U 98 201
BERYLLIUM MCdKG 0.24 b 0.56 b 0.4 U 0.89 U 0.47 b 0.71 b
CALCIUM MG/KG 2270 5770 3500 10300 3220 7170
CADMIUM MG/KG 0.58 U 3.3 1.4 5.6 1.4 3.5
COBALT MCdKG 5.9 ir, 8.8 b 2 b 7.3 b 4.6 b 7.2 b
CHROMIUM MG/KG 7.4 22.8 9.3 13.7 12.4 18.9
COPPER MG,/KG 5.3 b 12.8 5.2 b 10.3 8.1 15.2
rRON MG/KG 9090 17500 8700 15200 11200 21200
MERCURY MG/KG 0.02 U 0.02 U 0.32 0.00 U 0.03 U 0.04 U
POTASSIUM MG/KG 2360 4060 1760 3210 2550 5220
MAGNESIUM MG/KG 3150 5540 2710 5100 4630 9270

,1_ MANGANESE MC/KG t 64 283 103 463 209 304
SODIUM MG,/KG 304 b 485 U 283 b 433 b 425 b 740 b
NICKEL MCdKG 5 b 20.4 7.7 b 22.8 11.5 21.2
LEAD MG/KG 1.9 U 4.4 1.7 2.9 2.1 4.7
ANTIMONY MG/KG 2.6 U 2.9 U 2.8 U 3 U 2.7 U 3.2 U
SELENIUM MG/KG 4.4 U 4.9 U 0.11 U 0.22 U O.11 U 0.19 U
THALLIUM MG/KG 0.34 U 0.38 b 0.18 U 0.17 U 0.16 LU 0.39 J
rANADIUM MG/KG 23.5 54.5 24.1 43.1 29.1 53.2

ZINC MG/KG 29.3 60.5 26.4 478 38.6 71.5
VOLATILE ORGANfC COMI_UNDS

TOLUENE I UG/KG 11 U 4 J 12 U 11 U 11 U 13 U 11 U

ACETONE I UG/KG 6 J 7 J 38 U 47 45 13 U 15 U2-EUTANONE UO/KG 11 U 12 U 12 U 11 U 11 U 13 U 11 U
$EIIIVO/.4 TILE ORGAN/C COMPOUNDS

4-NITROPHENOL UG/KG 1700 U 2000 U 1900 UJ 1700 U 1700 U 2000 U 1700 U
1;4-OICHt.uMu_cNZENE UG/KG 710 U 810 U 790 UJ 710 U 720 U 840 U 700 U
PHENOL UG/KG 710 U 010 U 790 UJ 710 U 720 U 840 U 700 U
BIS(2-ETHYLHEXYL)PHTHALATE UG/KG 710 U 810 U 790 UJ 710 U 720 U 840 U 700 U
DI-N-OC'I_L PHTHALATE UG/KG 710 U 010 U 790 UJ 710 U 720 U 840 U 700 U
ANTHRACENE UG/KG 710 U 810 U 790 UJ 710 U 1200 840 U 700 U
1,2,4-TRICHLOROBENZENE UG/KG 710 U 010 U 790 UJ 710 U 720 U 040 U 700 U
2_4-01NliKu/OLUENE UG/KG 710 U 810 U 790 UJ 710 U 720 U 840 U 700 U
PYRENE UG/KG 710 U 610 U 790 UJ 71O U 6500 640 U 700 U
BENZO(GHI)PERYLENE UG/KG 710 U 810 U 790 UJ 710 U 340 840 U 700 U
[NDENO(112r3'CD)PYRENE UG/KG 710 U 010 U 790 UJ 71O U 1500 840 U 700 U
BENZO(E)FLUORANTHENE UG/KG 710 U 810 U 790 UJ 710 U 2700 840 U 700 U
FLUORANTHENE UG/KG 710 U 010 U 790 UJ 710 U 8000 840 U 700 U
BENZO(10FLUORANTHENE UG/KG 710 U 810 U 790 UJ 71O U 2500 840 U 700 U
CHRYSENE UG/KG 710 U 810 U 790 UJ 710 U 3500 840 U 700 U
BENZO(A)PYRENE UG/KG 710 U 810 u 790 UJ 710 U 3000 840 U 700 u
DIBENZO(ArH)ANTHRACENE UG/KG 710 U 810 U 790 UJ 710 U 740 840 U 700 U
4-CHLORO-3-METHYLPHENOL UG/KG 710 U 810 U 760 UJ 710 U 720 U 840 U 700 U
N.-NITROSODIPROPYLAMINE UG/KG 710 U 810 U 790 UJ 710 U 720 U 840 U 700 U
ACENAPHTHENE UG/KG 710 U 810 U 790 UJ 710 U 280 J 840 U 700 U
DIETHYL PHTHALATE UG/KG 710 U 180 J 790 UJ 710 U 720 U 840 U 700 U
PHENANTHRENE UG/KG 710 U 010 U 790 UJ 710 U 4800 840 U 700 U
CAREIAZOLE UG/KG 710 U 010 U 790 UJ 710 U 990 840 U 700 U
PENTACHLOROPHENOL UG/KG 1700 U 2000 U 1900 UJ 1700 U 1700 U 2000 U 1700 U
2'-CHLOROPHENOL UG/KG 710 U 810 U 790 UJ 710 U 720 U 840 U 700 U
TOTAL FUEL HYDROCARBONS (DIESEL AND GASOLINE/

 .D,ESEL IM GI 13 4lul ,S, IUI 140IUt ,33 ]UI 314I t I 115.5IUI 131IuTFH GASOLINE MG/KG 0.054 U 0.0'61 U 0.06 U 0.054 O 0055 U
TOTAL RECOVERABLE PETROLEUM HYDROCARBONS (TRP_
T.PH I _--'_0 I 2° I u I 2o I u I 2° I U I 2o I u I 20 I u t I I 20 I u I 2o I U
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Table Bt9-3

Site19 (OU- 3): Summary of Detected Chemicals in the Vadose Zone (Subsurface) Samples

MCAS El Toro Phase I RI Technical Memorandum

_upt_ NUMBER Sq4SS3Oe i14,_3t8 S_4S7t_ St4S*_U S_4S71t0
SAMPLE DEPTH(FT.BGS) (188) (128) (1:'8) (148) (t48l

ANALYllE BY GROUP UNITS DVF(i) DVF(i)
GENERAl. CHEMISTRY
TOTAL ORGANICCARBON IMC,_<GW I 103 I [ I I l-- I 2O8 I I 249 I I I J I I I
METALS
;ILVER MG/KG 0,48 U 0.,S U 0.48 U

_LUMINUM MG/KG 1090 11800 2040
_RSENIC MG/KG 1 b 3.7 U 1.1 U
_RIUM MG/KG 16.8 b 133 26 b
iERYLLIUM MGh(G 0,11 U 0.75 U 2.1 U
_ALCIUM MG/KG 1860 g280 1710
;ADMIUM MG/KG I b 5.9 0.88 b
',OBALT MG/KG 1.3 U 5.9 b 1.6 b
'.HROMlUM MG/KG 1.9 b 17.4 4.1

COPPER MG/KG 2.2 b 9.9 2.1 lo
IRON MG/KG 2030 14800 3680
MERCURY MG/KG 0.03 U 0.03 U 0.03 U
POTASSIUM MG/KG 439 b 3320 732 b
IAGNESIUM MCdKG 608 b 4760 947 b

MANGANESE MG,'KG 72 363 78
;ODIUM MG/KG 182 b 489 b 238 b

NICKEL MG/KG 2.3 b 22.9 8.9 b
LEAD MG/KG 0.48 b 2.8 0.89
ANTIMONY MG/KG 2.7 U 3 b 2.8 U
ir:tr:NIUM MG/KG 0.11 U 0.12 U 0.11 U
'HALLIUM MG/KG 0.16 UJ 0.24 b 0.16 U
fANADIUM MG,'KG 8.7 b 42.2 11.3 b

ZINC MCwl(G 7.6 45.4 12S
fOLAT/LE ORGANtC COllect u,mme
'OLUENE _ UG/KG 12 U 11 u _ 12 U I

ACETONE '_ UG/KG :YS U 14 U I g U I:_-BUTANONE UG/KG 12 U 2 J 3 J
SEMIVOLATILE ORGANIC COMPOUNDS
.NITROPHENOL UGIKG 1700 U 1900 U

1t4-DICHLOROBENZENE UG/KG 700 U 770 U
PHENOL UGA_G 700 U 770 U
81S[2-ETHYLHEXYL)PHTHALATE UG,_G 700 U 770 U
7kN-OCTYL I:_rffHALATE UC_(G 700 U 770 U
dxrI'HRACENE UGII(G 7OQ U 77(] U

UG_G 700 U 770 U1,2f4-TRICHLOROBENZENE - _
2,4-DINITROTOLUENE UC-dl(G 700 U 770 U
_YRENE UC._I(G 700 U 770 U

BENZO{GHI)PERYLENE UG/t(G 7DO U 770 U
INOENO(1,2,_-GO)PYRENE UG/KG 700 U 770 U
BENZO(B)FLUORANTHENE UG/KG 700 U 770 U
FLUORANTHENE UG/KG 700 U 770 U

BENZOtqOFLUORANTHENE UG/KG 700 U 770 _U
_YSENE UG/KG 700 U 770 U
BENZO_k)pYRENE UG,'KG 700 U 770 U
DI8ENZO(A ,H}ANTH RACENE UG/KG 700 U 770 ___U
4-CHLORO-3-METHYLPHENOL UG/KG 700 U 770 u
N..NITROSODIPROPYLAMINE UG/KG 700 U 770 U
ACENAPHTHENE UG/KG 700 U 770 U
DtETHYL pHTi..tALATE tJG,;KG 700 U 770 U
=HENANTHRENE UG/KG 700 U 770 U
CARBATctl [c UG,/KG 76G U 770 U
PENTACHLOROPHENOL UGIKG 1700 U 1900 U
2.-CHLOROPHENOL UG/KG 700 U 770 U

OTAL FUEL HYDROCARBONS (DIESEL AND GASOLINE_

F.DIESE' I I 1,, U0.o. o1.: i I I I I I I I I 1MG/KGFH GASOLINE
OTAL RECOVEP_I J=pETROLEUM HYDROCARBONS
... I MG_<GI I I 2O I U I 58 I I I I I I t I I I 1

Ia)A definition of each data ,,_,dM_ nag (DvRIsp,ovldedIn Tabio B-I.
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Table B1 9-4

Site 19 (OU-3): Well Construction Details
MCAS El Toro Phase I RI Technical Memorandum

Station Identification

Item 19_DBMW54 19_DGMW85 19_DGMW86 1g_UGMW35

Survey Location--Northing N548942.84 N548929.76 N549486.93 N548882.76
Survey Location--Easting E1551442.84 E1551077.99 E1551064.42 E1551972.18

Ground Surface Elev. (ft above MSL_) 332.37 329.08 333,34 344.39
Measuring Point Elev. (ft above MSL=) 332.59 328.57 332.87 343.66

Measuring Point Location Top of well Top of well Top of well Top of well
casing casing casing casing

Type of Surface Completion Above ground Below ground Below ground Below ground

Casing Diameter and Material 4-inch dia. 4-inch dia. 4-inch dia. 4-inch dia.
Sch, 40 PVC Sch. 40 PVC Sch. 40 PVC Sch. 40 PVC

Screen Diameter and Material 4-inch dia. 4-inch dia. 4-inch dia. 4-inch dia.
20-slot SS 20-slot SS 20-slot SS 20-slot SS

Screen Interval (ft bgsb) 141-181 143-183 158-198 148-185

Length of Drop Pipe (ft bgsb) 175 181 197 181

Make and Model of installed Pump Grundfos Grundfos Grundfos Grundfos
Rediflow 2 Rediflow 2 Rediflow 2 Rediflow 2

Date of Pumping Test 21 Oct 92 20 Oct 92 None None

Date of Water Quality Sampling 21 Dec 92 16 Dec 92 17 Dec 92 8 Dec 92

aMean sea level

bBelow ground sudace
SS=Stainless Steel

10020B6C.SCO\93\JD-5/3
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Table B1 9-5

Site 19 (OU-3): Summary of Hydraulic Parameters
MCAS El Toro Phase I RI Technical Memorandum

Trana- Hydraulic
Well Analysis mi_sivity Conductivity Storage Leaksnce

Identification Type of Test Method (ft"/day) (fi/day) Coefficient a Factor a

19_DBMW54 Slug Bouwer and Rice 26 0.86 NA NA
(1976), and
Bouwer (1989)

19_DGMW85 Slug Bouwer and Rice 13 0.37 NA NA
(1976), and
;Bouwer (1989)

aNA = Not applicable.
Source: Table F-2 (Appendix F)
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Table B19-6

Site19(OU-3): Summaryof DetectedChemicalsIn GroundwaterSamples
MCAS El Toro Phase I RI Technical Memorandum

STATION ID 19_DBMW54 19_DGMW88 19_DGMW85 19..DGMW86 19_UGMW38
SAMPLE NUMBER 81482114 S1482118 S1452399 81452112 S1452134

SCREEN INTERVAL (141-181) (_43-183) (143.183) (158-198) (148-185)

ANALYTE BY GROUP REG.CODEIb I REG.LEVEL_c) UNITS DVFla) DVF(a) DVF(a1 DVF(a) DVF(a)
GENERALCHEMISTRY

ALKALINITY AS CAC03 NA NA MG/L 130 136 138 242 134

CARBONATE NA NA MGIL

BICARBONATE NA NA MGIL 159 166 169 295 164

CHLORIDE 3 250 MGIL 142 172 172 114 118

SULFATE 3 250 MGIL 185 193 195 156 148

NITRATE/NITRITE-N 1 10 MGIL 12.2 12.7 12.8 11.9 9.39

TOTAL DISSOLVED SOLIDS 3 500 MGIL 763 794 823 729 650

METALS

SILVER 1 50 UGIL 2.2 b 2.2 b 3.9 b 2.8 b 2.1 U

ALUMINUM 3 50 UG/L 67.4 b 31 UJ 31 UJ 31 UJ 31 U

ARSENIC 2 50 UG/L 1 b 0.7 b 0.8 b 1 b 0.7 U

BARIUM 2 2000 UG/I_ 26.5 b 26.5 b 26.3 b 37.9 b 21.2 b

CALCIUM NA NA UG/L 102000 113000 114000 112000 94900

CADMIUM 2 5 UG/L 2.1 U 3.6 b 3.7 b 2.5 b 3.4 b

COBALT NA NA UG/L 5.8 U 9.3 b 5.8 U 5.8 U 7.4 UJ

CHROMIUM 1 50 UG/L 3.7 U 5.2 b 4.2 b 5 b 4 b

COPPER 2 1300 UG/I_ 1.2 b 2.1 b 0.9 U 0.9 U 1.2 J

IRON 3 300 UG/L 4.5 U 71.5 b 75.6 b 6.8 U 73 b

POTASSIUM NA NA UG/L 2510 b 3630 b 3660 b 4240 b 3110 b

MAGNESIUM NA NA UG/L 31300 35500 35500 381(30 28800

MANGANESE 3 50 UG/I_ 8.7 b 73.7 77.4 152 65

SODIUM NA NA UG/L 71100 83700 82400 74500 54000

NICKEL NA NA UG/L 40.8 J 167 172 116 178

ANTIMONY NA NA UG/L 13.2 b 20.2 b 12.1 U 19.4 b 19.6 b

SELENIUM 1 10 UG/L 36.6 21.6 21.8 22.2 16 b

VANADIUM NA NA UG/L 13.8 b 9.9 b 9.9 b 8 1 b 10.1 b

ZINC 2 5000 UG/L 31.3 2.2 UJ 2.2 UJ 20.4 125

VOI-4TILE ORGANIC COMPOUNDS

TRICHLOROETHYLENE 2 5 UG/L I U 0.6 J 0.6 J 0.8 J I U

4-METHYL-2*PENTANONE NA NA UG/L 2 U 2 U 0.6 J 2 U 2 U

TETRACHLOROETHENE 2 5 UG/L I 1 U I U 1 U 1

GROSSALPHA AND BETA

GROSS ALPHA 2 15 PCI/L 12.8 0.8

GROSS BETA 2 50 PCI/L 15.9 5.8

(a) A definition of each data validation flag (DVF) is provided in Table B*I. (c) The given concentration represents the California MCL,

(b) Regulatory Codes are: the EPA primary MCL, the EPA secondary MCL, or the
1 = California MCL California DTSC Action Level, whichever is most stringent.

2 = EPA primary MCL
3 = EPA secondary MCL

4 = California DTSCAction Level

Gw_gxLs Sheet 1 of I
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Table B1 9-7

Site 19 (OU-3): Analyte Concentrations in Groundwater
Exceeding Regulatory Standards or DTSC a Action Levels

MCAS El Toro Phase I RI Technical Memorandum

Page I of 2

Regula- Regula-
Well SI Concen- tory tory

Identification (ft bgs) b Analyte Units tration Levelc Coded

19_UGMW35 (148-185) Manganese #g/L 65 50 3

Selenium /_g/L 16 10 2

Total Dissolved Solids mg/L 650 500 3

19_DGMW85 (143-183) Nitrate/Nitrite-N mg/L 12.8 10 2

Total Dissolved Solids mg/L 823 500 3

Manganese /lg/L 77.4 50 3

Selenium /_g/L 21.8 10 2

19_DBMW54 (141-181) Nitrate/Nitrite-N mg/L 12.2 10 2

Total Dissolved Solids mg/L 763 500 3

Aluminum /_g/L 67.4 50 3

Selenium /lg/L 36.6 10 2

19_DGMW86 (158-198) Nitrate/Nitrite-N mg/L 11,9 10 2

Total Dissolved Solids mg/L 729 500 3

Manganese /_g/L 152 50 3

Selenium /_g/L 22.2 10 2
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Table B19-7

Site 19 (OU-3): Analyte Concentrations in Groundwater
Exceeding Regulatory Standards or DTSC a Action Levels

MCAS El Toro Phase I RI Technical Memorandum

Page 2 of 2

Regula- Regula-
Well SI Concen- tory tory

Identification I (ft bgs) b Analyte Units tration Level c Coded

acalifornia Department of Toxic Substances Control
bscreen interval (feet below ground surface)
CThemost stringent federal/state drinking water standard was applied, in the presence of both an EPA
MCL and a California MCL, the most stringent MCL is represented. If neither an EPA or California MCL
is listed, the California DTSC action level was applied.
dRegulatory Code:

1=EPA Primary MCL: Federally enforceable drinking water standard established for the health
effects of contaminants

2=California MCL: Health-based drinking water standard enforceable at the state level
3=EPA Secondary MCL: Nonenforceable standard based on aesthetic qualities of taste, color, and

odor (Includes chloride, iron, manganese, sulfate, and TDS)
4=DTSC Action Level: Nonenforceable levels at which DTSC strongly urges water purveyors to

take corrective action to reduce the level of contamination in the water
they supply (Action levels cease to exist when state MCLs are
promulgated.)

10020B4B.SCO\93\JD-5/2
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Appendix B20

NATURE AND EXTENT OF CONTAMINATION:

SITE 20 (OU-3) - HOBBY SHOP

This discussion of Site 20 is supplemented by the figures and data tables listed below.

The figures begin on page B20-3, and the tables are grouped at the end of this

Appendix B20. Field headspace values for soils at this site are presented in

Table BA1-20, in Attachment 1 to Appendix B (directly following Appendix B22).

Figure B20-1: (Site Map)
Figure B20-2: Geologic Cross Section

Table B20-1: Types of Samples and Chemical Analyses
Table B20-2: Summary of Detected Chemicals in Sediments and Surface/Near-

Surface Soil

Table B20-3: Summary of Detected Chemicals in Vadose Zone (Subsurface)
Samples

Table B20-4: Well Construction Details

Table B20-5: Summary of Hydraulic Parameters
Table B20-6: Summary of Detected Chemicals in Groundwater Samples
Table.B20-7: Analyte Concentrations in Groundwater Exceeding Regulatory

Standards or DTSC Action Levels

B.20.1 Site Description

The Hobby Shop is in Building 626, a compound near the intersection of North Ninth

Street and West Marine Way in the north part of MCAS El Toro. The structure has a

U-shaped roof with the base of the U at the northern side. The east leg is an enclosed

building; the west leg and the base are not walled.

Military personnel have used the compound as an auto shop to service and repair their

privately owned vehicles. A 600-gallon waste oil tank is underground about 10 feet from

the northwest side of the building. The shop has three oil-water separators; their oil is

emptied periodically by a private contractor. Water drains from the separators into the

(black-stained) ditch that runs along Ninth Street. The shop also has three 50-gallon

solvent parts cleaning tanks. Sludge from these tanks is transferred to the oil water

separators, and waste solvent is moved to storage drums.

100208E0.SCO\93\BA-5/2 B20-1
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Before 1976, kerosene was used to wash down the asphalt pavement in the com-

pound. Washing is now done with biodegradable soap, which is drained into the oil-

water separators. The EPA has expressed concern that the kerosene washdown may

have released organic compounds and mobilized heavy metals.

For surface and near-surface soil, Site 20 has been divided into four strata, based on

historical use and suspect areas noted in aerial photographs:

· Stratum 1: The drainage ditch on the east
· Stratum 2: The drainage ditch on the south
· Stratum 3: The stained area west of the building
· Stratum 4: The courtyard and front slope

B20.2 Suspected Waste Types and Contaminants

Wastes potentially causing contamination are kerosene solvent from the parts cleaning

and lubricating oil, which may contain heavy metals.

B20.3 Field Investigation

Field investigations consisted of:

· Collecting 38 surface and shallow soil samples
· Collecting 13 subsurface (vadose zone) soil samples
° Installing and sampling three monitoring wells.

The locations of soil samples and monitoring wells are shown in Figure B20-1.

A deviation from the SAP and SAP Amendment was the relocation of one monitoring

well. From new water level information recently completed at other sites, the

groundwater flow was determined to be to the northwest (rather than west, as had been

estimated in the SAP), so the location of the upgradient well (20_UGMW36) was moved

east about 75 feet across Marine Way.

100208E0.SCO\93\BA-5/2 B20-2
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Every sample was initially tested in the field using the headspaCe technique for VOCs

with an HNu photo-ionization detector or a flame ionization detector (OVA). The field-

recorded values from this testing are in Attachment 1 to Appendix B.

B20.3.1 Surface Water and Sediments

(Surface water and sediment samples were not collected.)

B20.3.2 Surface and Near-Surface Soils

Surface and near-surface soil samples were collected at 13 locations in four strata

plus the upgradient area. A summary of the samples collected follows:

· Upgradient Area: Two samples were collected from one location at 0 and
2 feet.

· Stratum 1 (East Drainage Area): Nine samples were collected from three
locations at 0, 2, and 4 feet.

· Stratum 2 (South Drainage Area): Nine samples were collected from three
locations at 0, 2, and 4 feet.

· Stratum 3 (Stained Area). Nine samples were collected from three locations at
0, 2, and 4 feet.

· Stratum 4 (Courtyard and Front Slope): Eight samples were collected, two
each from two locations, at 0, 2 feet, three from one location, at 0, 2, and
4 feet, and one at 0 feet in the catch basin.

Samples were not collected at 4 feet unless a positive HNu value had been

obtained at 2 feet deep.

B20.3.3 Vadose Zone Soils

Thirteen vadose zone soil samples were collected in the three monitoring well

borings. Nine samples were collected from 19_DBMW55, at 5, 10, 15, 20, 25, 50,

100, 170, and 190 feet; and two samples each in 19_UGMW36 and 19_DGMW88,

one within 30 feet of the water table and one in the screen internal zone.

100208E0.SC0\93\BA-5/2 B20-7
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B20.3.4 Groundwater Monitoring Wells

Three monitoring wells were constructed: one upgradient, one downgradient, and

one deep boring completed as a monitoring well. Each well was screened in the

shallowest water bearing zone; Table B20-4 presents the well construction details.

One groundwater sample was collected from each well. One slug test was

performed at Well 20_DGMW88; results are discussed in Section B20.7. The data

from all aquifer tests are presented in Appendix F.

Section B20.7 discusses Site 20 hydrogeology and analytical results of the

groundwater samples.

B20.4 Surface Water and Sediments

(Surface water and sediment samples were not collected.)

B20.5 Surface and Near-Surface Soils

B20.5.1 Description of Surface and Near-Surface Soils

The surface soils at Site 20 are classified as San Emigdio fine sandy loam, 2 to 9

percent slopes. The permeability for this series ranges from 2.0 to 6.0 in/hr. The

availe water holding capacity is listed as 7.0 to 9.0 inches, and the availe water

capacity is 0.12 to 0.17 in/in. (Wachtell, 1978).

B20.5.2 Analytical Results and Soil Vapor Headspace Values

Table B20-2 presents the analytical results for the surface and near-surface soils,

which are discussed in the following subsections. Surface soils and lithologic

samples from the borings were evaluated in the field for organic vapors using an

HNu photo-ionization detector or a flame ionization detector OVA. The results of

the field headspace analyses are provided in Attachment 1 to Appendix B.

100208E0.SCO\93\BA-5/2 B20-8
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B20.5.2.1 Upgradient Area

The shallow soil sample from the upgradient monitoring well was analyzed only for

metals, TFH, and TRPH. Metals results are presented in Table 20-2. A high level

of TFH-diesel (16.2 mg/kg) and a Iow level of TFH-gasoline (0.148 mg/kg and

0.092 mg/kg) were detected from 0 and 2 feet, respectively.

Field screening using soil vapor headspace found no detections in either the

surface or the 2-foot sample.

B20.5.2.2 Stratum 1: East Drainage

Three locations were sampled in Stratum 1. Toluene was found below CRDL and

so is an estimate. TFH-gasoline was detected at each location, with a maximum

concentration of 0.16 mg/kg.

Field screening using soil vapor headspace (Attachment 1 to Appendix B) found

sporadic detections, with a maximum value of 2.0 ppm.

Based on the results of these samples, hydrocarbon contamination exists directly

east and adjacent to the Hobby Shop. The contamination found is at very Iow

levels, and well below the California LUFTAction Level of 1,000 mg/kg.

B20.5.2.3 Stratum 2: South Drainage

Three locations were sampled in Stratum 2. Acetone, toluene, 2-butanone, and

2-hexanone were detected below CRDLs or at trace levels. 2-Butanone and

acetone are demonstrated laboratory contaminants; their maximum detected

concentrations in the trip blanks were 33 and 37 fig/L, respectively.

At one station (20_DD6), SVOCs, benzo(ghi)perylene, and pyrene were found

below CRDLs in the surface sample. Bis(2-ethylhexyl)phthalate was found at this

100208EO.SCO\93\BA-5/2 B20-9
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same location in both the surface and the 2-foot sample. No SVOCs were found

at the other two locations.

At all three stations, pesticides and PCBs were detected below the CRDLs.

Petroleum hydrocarbon contamination (TFH-diesel or TFH-gasoline) was detected

at each station in minor amounts (Table B20-2). All TFH-gasoline results were

less than 1.0 mg/kg, and the TFH-diesel maximum concentration was 59.8 mg/kg.

Station 20_DD4 was analyzed for pesticides, PCBs, dioxins, furans, and

herbicides; none were found above CRDLs. Results of metals are presented in

Table 20-2.

Metals concentrations are listed in Table 20-2. Field screening using soil vapor

headspace (Attachment 1 to Appendix B) yielded sporadic detections, with a

maximum value of 2.0 ppm. Based on these results, petroleum hydrocarbons

appear to be the primary contaminant in Stratum 2. SVOCs were found at only

one station, and only bis(2-ethylhexyl)phthalate was detected above CRDL.

B20.5.2.4 Stratum 3: Stained Area West of Building

Three locations were sampled in Stratum 3. VOCs, carbon tetrachloride,

methylene chloride, and toluene were detected below CRDLs in various samples.

Methylene chloride is a demonstrated laboratory contaminant; the maximum

detected concentration in the trip blanks was 42/.zg/L.

At one station (20_SA1), two SVOCs were found: benzo(a)pyrene at the surface

and benzo(ghi)perylene in each sample down to 4 feet. Bis(2-ethylhexyl)phthalate,

a common oratory artifact, was found at the surface at Station 20 SA2.

Stratum 3 samples were not analyzed for PCBs, herbicides, dioxins, or furans.

100208EO.SC0_93\BA-5/2 B20-10
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TFH-diesel was detected in each sample but was below the CRDL. TFH-gasoline

results were all below 10 rog/kg. TRPH was found at Stations 20_SAI and 20-SA2,

with values ranging from nondetects to 12,572 mg/kg.

Metals concentrations are presented in Table B20-2.

Field screening using soil vapor headspace (Attachment 1 to Appendix B) found

sporadic detections, with a maximum value of 3.0 ppm.

B20.5.2.5 Stratum 4: Courtyard and Front Slope

Four locations were sampled in Stratum 4. Toluene was detected in 20 GN1 andt

20_GN3 below CRDLs, and is probably related to a oratory artifact or sampling

error. At 20_GN2, 2-butanone and xylene (total) were detected in the surface

sample at 8 fig/kg and 6/_g/kg, respectively. 2-Butanone is a demonstrated

laboratory contaminant; the maximum detected concentration in the trip blanks

was 33 pg/L. At 20_CB, acetone was detected at 98 fig/kg in the surface sample.

Acetone is also a demonstrated laboratory contaminant; the maximum detected

concentration in the trip blanks was 37 pg/L.

At 20_GN2, 20_GN3, and 20_CB, SVOCs were found, but below the CRDLs.

All locations except 20_CB were analyzed for pesticides and PCBs, and none

were detected.

Petroleum hydrocarbon contamination (TFH-diesel,TFH-gasoline, or TRPH) was

found at each station. TFH-diesel concentrations ranged from 29.2 to 16,700

mg/kg, with the maximum concentration found at 2 feet at 20 GN3.w

Metals concentrations are listed in Table 20-2.

Field screening using soil vapor headspace (Attachment 1 to Appendix B) ranged

from nondetects to a maximum of 27 ppm. The maximum reading was from the
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surface sample at 20_GN2, which corresponds to high VOCs found in the oratory

analysis.

Based on the results of these samples, Stratum 4 surface and shallow soils were

found to be contaminated by VOCs, SVOCs, hydrocarbons, and metals. It

appears that the heaviest contamination is limited to the first 2 feet.

B20.6 Vadose Zone Soils

B20.6.1 Description of Subsurface Soil Samples

Vadose zone soil samples were collected at three locations within Site 20. These

locations and the depths at which samples were collected are:

· Upgradient monitoring well (20_UGMW36), 100 and 210 feet

· Site monitoring well (20_DBMW55), 5, 10, 15, 20, 25, 50, 100, 170, and
190 feet

· Downgradient well (20_DGMW88),107 and 192 feet

B20.6.2 Subsurface Geology

The lithology (based on the boring logs, Appendix K) consists of lenses of clay,

silt, sandy silt, silty sand, and sand. The aerial geology includes holocene

alluvium and colluvium overlying bedrock Pleistocene sediments. The geology at

Site 20 primarily consists of alluvial materials. Detailed geologic discussions are

presented in Section 1.5 of this report. Structural geology of the overall MCAS El

Toro site is discussed in Section 3.

A geologic cross section (Figure B20-2)was constructed on the basis of lithologic

logs from the three borings at Site 20.
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B20.6.3 Analytical Results

Table B20-3 summarizes the results of chemical analyses.

Volatile Organic Compounds (VOCs). VOCs were detected at each boring at

trace levels or below CRDLs; these results are probably related to oratory artifacts

or sampling error.

Semivolatile Organic Compounds (SVOCs). No SVOCs were detected.

Pesticides, Polychlorinated Biphenyls (PCBs), and Herbicides. Pesticides were

not detected at 19_UGMW36 (the only vadose zone sample tested). (Samples

were not analyzed for herbicides and PCBs).

Metals. Metal concentrations are presented in Table B20-3.

Total Organic Carbon (TOC). TOC was analyzed from samples collected at the

well screen depth in 19_UGMW36 and 19_DGMW88; the values were <100 rog/kg

and 122 mg/kg, respectively.

In summary, the vadose zone soils do not show major contamination, except for

the minor TRPH detection (18 mg/kg) at 5 feet in Boring 20_DBMW55.

B20.6.4 Soil Vapor Headspace Concentrations

Soil vapor headspace values (of Attachment 1 to Appendix B) are generally Iow,

and coincide with the Iow values of detected VOCs and SVOCs.

B20.7 Groundwater

B20.7.1 Site Hydrogeology

Three monitoring wells were installed:

100208E0.$CO_3\ BA-5/2 B20-13
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· Upgradient well (20_UGMW36)
· Monitoring well (20-DBMW55)
· Downgradient well (20_DGMW88)

Table B20-4 summarizes the well construction details and survey elevations.

Depth to groundwater is about 200 feet. Groundwater flow direction, as shown in

Figure 3-4a, b, and c, is northwest. The groundwater gradient calculated at

Site 20 is 0.003 fi/ft. Slug testing was performed at 20_DGMW88; results are

shown in Table B20-5. The calculated value of transmissMty is 11 feet2/day, and

the hydraulic conductivity is 0.29 feet/day. Using a conservative assumption of

0.3 for porosity, the calculated average groundwater velocity is 0.003 feet/day.

B20.7.2 Analytical Results

Hydrocarbons (TRPH, TFH). No TRPH, TPH-diesel, or TFH-gasoline was

detected.

Volatile Organic Compounds (VOCs). Methyl chloride was detected at

19_UGMW36 and 19_DGMW 88 at 0.9 and 0.5 pg/L, respectively, (below CRDLs),

and is probably related to a oratory artifact or sampling error. Methylene chloride

is a demonstrated laboratory contaminant; the maximum detected concentration in

the trip blanks was 42 gg/L. Trichloroethylene (TCE) was detected at 0.5pg/L

(below CRDL) in groundwater at 19_DBMW55.

Semivolatile Organic Compounds (SVOCs). No SVOCs were detected.

Pesticides, Polychlorinated Biphenyls (PCBs), and Herbicides. No pesticides,

PCBs, or herbicides were detected.

Metals and Cyanide. As discussed above, natural groundwater quality varies

widely across the MCAS El Toro Site. The metal values shown on Table 20-6 are

most likely representative of background conditions. Cyanide was not detected.
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Gross Alpha and Beta Particle Activity. Samples were not analyzed for gross

alpha and beta particle activity.

General Chemistry. The groundwater facies change dramatically across MCAS

El Toro. At this site, differences can be seen in TDS, nitrate, sulfate and chloride

between the upgradient welt, the deep boring/well, and the downgradient well

(Table B20-6). These differences are most likely the result of natural variations.

Appendix A provides a more complete discussion of the general inorganic

groundwater chemistry. It is believed that Site 20 has had no impact on inorganic

water quality parameters.

B20.7.3 Comparison with Drinking Water Standards

Table B20-7 presents analyte concentrations in groundwater that exceed

regulatory standards or action levels. It is believed that the inorganic results

represent background conditions and are not site-related. No VOCs or SVOCs

were detected that exceeded regulatory limits for drinking water. TCE was

detected at a trace level (0.5fig/L), but below the regulatory limit.

In summary, no hydrocarbon or organic contamination was found above CRDLs.

Naturally occurring inorganics did exceed certain regulatory standards, but it is

believed that inorganic results represent background conditions at the MCAS El

Toro site, and that Site 20 has had no effect on groundwater beneath the site.

B20.8 Potential Contaminant Migration Pathways

Two potential contaminant migration pathways exist at Site 20, the erosion and

subsequent transport of surface soils to surface water drainages, and leaching of

contaminants by precipitation and possible migration to the groundwater.

Based on the results of surface soil samples collected in Stratums 1 and 2 (Drainage

Ditches), it appears that hydrocarbon-contaminated soils may have been eroded and

deposited in the ditches.
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Depth to groundwater is approximately 200 feet. To date, no contamination has been

detected in groundwater beneath the Hobby Shop or downgradient of the site. It is

most likely that the hydrocarbon contamination in the soils would tend to sorb onto the

soil matrix in the 200-foot vadose zone. However, it is possible that leaching of the soils

may eventually transport hydrocarbon contaminants to the groundwater.

B20.9 Summary and Conclusions

Results of the field investigations found primarily hydrocarbon contamination in the

surface and near-surface soils within Stratum 4 (the courtyard and front slope). TFH-

gasoline was detected only once, at 423 mg/kg. However, TFH-diesel was detected in

all samples, and ranged from 30 to 16,700 rog/kg. TRPH values ranged from 308 to

416 mg/kg. Minor amounts of 2-butanone and xylene (total) were detected, at

8.0 mg/kg and 6.0 mg/kg, respectively. However, 2-butanone is a demonstrated

laboratory contaminant; the maximum detected concentration in the trip blanks was

33 fig/L. Based on these sampling results, contamination appears to be limited to the

first 2 feet of soils and is most likely confined to the courtyard.

Soil sampling results from Stratum 3 (the stained area west of the building) also suggest

contamination from hydrocarbons, as well as metals and SVOCs. TRPH values were as

high as 12,572 mg/kg. Lead, zinc, and mercury exceeded background concentrations.

Two SVOCs were also detected (benzo(a)pyrene and benzoperylene). The vertical

extent of contamination is most probably limited to the first several feet of soil, and the

horizontal extent is probably limited to the immediate vicinity around the stained soil.

Soil samples from Strata 1 and 2 and the upgradient location were all well below

California LUFT action levels for hydrocarbons. No additional contaminants were

detected in any of the samples. Vadose z°ne soil samples are essentially clean, with a

very minor single detection of TRPH (18 mg/kg) at 5 feet in the boring adjacent to the

site.

Groundwater sampling found that inorganics exceed certain regulatory standards; it is

believed that these inorganics are naturally occurring and so represent background

conditions. No hydrocarbon or organic contamination was found. It does not appear
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that soil contamination at Site 20 is contributing to groundwater contamination at MCAS

El Toro.
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blank
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Table B20-1

Site 20 (OU-3): Types of Samples and Chemical Analyses
MCAS El Toro Phase I RI Technical Memorandum

Page I of 2

Groups of Anal_es Requested a

Station Sample Sample Pearl- G®nl. Groa4
Location/ Identl- Identi- Depth Semi- cldee/l Herbl- Chem- Dloxlne/ Alpha/
Stratum ftc.etlon ficafion (ft) VOCe VOCe PCBa; cadam TPH 'FFH Metala CN istry TOC Furane Beta

Surface Water and Sediments (Not_mp_ed}

Surface and Near-Surface Soils

UG 20 UG S1454359 0 X X X
S1454360 2 X X X

1 20 DD1 S1454362 0 X X X X X
S1454364 2 X X X X X
$1454365 4 X X X X X

1 20_DD2 S1454354 0 X X X X X
S1454358 2 X X X X X
S1454357 4 X X X X X

1 20_DD3 S1454352 0 X X X X X
S1454353 2 X X X X X
$1454357 4 X X X X X

2 20_DD4 S1454511b 0 X X X X X X
S1454170 0 X X X X X X
S1454171 2 X X X X X X
S1454526 4 X X X X X X

2 20_DD5 S1454184 0 X X X X X X
S1454193 2 X X X X X X
S1454211 4 X X X X X X

2 20_DD6 S1454212 0 X X X X X X
S1454215 2 X X X X X X
S1454254 4 X X X X X X

3 20 SA1 S1454345 0 X X X X X
S1454350 2 X X X X X
S1454355 4 X X X X X

3 20_SA2 S1454348 0 X X X X X
S1454349 2 X X X X X
S1454351 4 X X X X X

3 20_SA3 S1454346 0 X X X X X
S1454347 2 X X X X X
S1454361 4 X X X X X

4 20 GN1 S1454449 0 X X X X X X
S1454255 2 X X X X X X

4 20 GN2 S1454257 0 X X X X X X
$1454258 2 X X X X X X

4 20_GN3 S1454578b 0 X X X X X X
S1454260 0 X X X X X X
S1454261 2 X X X X X X
S1454264 4 X X X X X X

4 20_CB S1451032 0 X X X X X
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Table B20-1

Site 20 (OU-3): Types of Samples and Chemical Analyses
MCAS El Toro Phase I RI Technical Memorandum

Page 2 of 2

Groups of Anal_es Requested a

Station Sample Sample Pesti- Oenl. Gross
Location/ Identi- Identi- Depth Semi- cidos/ Herbi- I Chem- Dloxlne/ Alpha/
Stratum fication ficatlon (fi) VOCs VOCs PCB. cities TPH TFH Metals CN istw TOC Furana Beta

Vadose Zone Soils

UG 20_UGMW36 S1456327 100 X X X X X
S1456331 210 X X

20_DBMW55 S1456428 5 X X X X X
S1456332 10 X X X X X
S1456334b 10 X X X X X
S1456336 15 X X X X X
S1456337 20 X X X X X
S1456339 25 X X X X X
S1456340 50 X X X X X
S1456425 100 X X X X X
S1456426 170 X X X X X
S1456427 190 X X

DG 20_DGMW88 S145634001 107 X X X X X
S145633201 192 X X

Groundwater

UG 20..UGMW36 S1452125 X X X X X X X X X
S1452121 X

20_DBMW55 St452118 X X X X X X X X X

DG 20_DGMW88 S1452119 X X X X X X X X X
S1452123 X

a VOCs= VolatileOrganicCompounds;Semi-VOCs= SemivolatileOrganicCompounds;
PCBs= PolychlorinatedBiphenyls;TPH -- Total RecoverablePetroleumHydrocarbons;
TFH = TotalFuel Hydrocarbons;CN = TotalCyanide;TOC = TotalOrganicCarbon.

b Duplicate
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Table 520-2
Site20 (OU- 3): Summary of Detected Chemicals in Sediments and Surface/Near-Surface Soil

MCA$ El Toro Phase IRI TechniCal Mmnor41_ldUm

8AMPLE NUMBER 8t 32 81464362 81484364 81-46434LS St-4lS,4354 81464357 $1-4543S8 $1-4643S2
SAMPLE DEPTH(FT. BGS) 10) 12) 14) (0) (2) (4) (O)

ANALYTE BY GROUP UNITS DVF(,) DVFJi_ DVF(,) OVF(,}
METALS
SILVER MC*/KG 0.43 U 0,43. U 0A5 U 0.49 U 0.43 U 0.45 U 0.49 U 0.44 U
ALUMINUM MG/KG 6580 6340 6910 19800 7380 6590 12500 10200
ARSENIC MG/KG 7.1 3 2.2 5.0 3.3 2.4 4.3 3.4
BARIUM MG/KG 300 13O 114 195 125 111 159 153
BERYLLIUM MQ/KG 0.13 U 0.19 U 0.32 U 0.85 U 0.3 U 0.32 U 0.58 U 0.48 U
CALCIUM MG/KG 25400 7490 6830 14000 8020 7620 t 1200 9000
CADMIUM IdG/KG 18.8 1.4 1.3 2.7 1.6 1.4 2.4 2
COBALT MC*.d'KG 6.2 0 3.6 b 4.5 b 8.7 b 4.9 b 5 b 7.3 b 6.7 b
CHROMIUM MC,JKG 96.5 10.8 7.7 2t.6 10.2 7.0 15.1 12.7 __
COPPER MG/KG 22_ 9.9 6.7 13.3 0.1 6.8 11.5 11.1
IRON MG/KG 42400 10700 11400 23500 12000 10300 t 0000 15200
MERCURY MG/KG 0.1 U 0.12 0.23 0.1 U 0.08 U 0.19 0.06 U 0.2
POTASSIUM MG/KG 2380 2980 3150 5600 3660 3350 4620 5090 --
MAGNESIUM MGR<G 5360 4100 4710 10300 5000 4560 7920 0050
MANGANESE MG/KG 355 170 21t 335 224 223 303 251
SODIUM MG/KG 1150 225 b 102 b 320 b 212 b 236 b 588 b 252 b
NICKEL MG/KG 55.3 6.7 b 79 b 14.6 8.5 7.1 b 14.0 9.5
LEAD MQ/KG 900 2 2.2 3.9 4.4 2.1 3.2 0.0
ANTIMONY MG/KG 5.1 b 2.5 U 2.8 U 2.5 b 2.5 U 2.6 U 2.5 U 2.5 U
_L=U=NIUM MC-,ZKQ 0.34 b 0.1 U 0.11 U 0.12 U 0.1 U 0.11 U O12 U 0.1 U

'--[
THALLIUM MGA(G 0,14 O 0.25 b 0,10 b 0.26 b 0.27 b 0.17 b 0.32 b 0.19 b
VANADIUM MG/KG 21.8 27.0 27.8 60.1 30.9 25.3 49.7 40.0
ZINC MGJKG 2070 51.6 3O,7 70,5 649 39.4 62.1 07.1
VOCA/1LE ORGA._C _,",mPOUND$
TOLUENE UG/KG 10 U 10 U 11 U 12 U 6 J 11 U 11 U 10 U

XYLENE (TOTAL) UG/KG 10 U 10 U 11 U 12 U 10 U 11 U 11 U 10 U
CARBON TETRACHLORIDE UG/KG 10 U 10 U 11 U 12 U 10 U 11 U 11 U 10 U
2-HEXANONE UG/KG 10 U 10 U 11 U 12 U 10 U 11 U 11 U 10 U
kCETONE UGA'<G 98 31 U 31 U 30 U 32 U 11 U 30 U 10 U
METHYLENE CHLORIDE UG/KG 44 B 10 U 22 U 24 U 10 U 10 U 22 U 10 U
;'-BUTANONE UGA_G 10 U 10 U 11 U 12 U 10 U 11 U 11 U 10 U
SEMIVOLA TILE OR_--a__ COMPOUNDS

31S(2-EFHYLHEXYL)PHTHALATE UG/KG 54000 d 680 U 700 U 7;!10 U 680 U 710 U 760 U 680 U
PYRENE UG,I<G 1300 UJ 680 U 700 U 780 U 680 U 710 U 760 U 680 U
3ENZO(GHI)PERYLENE UC-dKG 1300 U 680 U 700 U 780 U 660 U 710 U 700 U 680 U
3ENZO(A)pYRENE UCdKG 1300 U 680 U 700 U 780 U 680 U 710 U 760 U 680 U
_IAPHTHALENE UC.dt(G 1300 U 080 U 700 U 700 U 680 U 710 U 700 U 680 U

!2-METHYLNAPHTHALENE UG/KG 1300 U 680 U 700 U 780 U 680 U 710 U _ 700 U 680 U
_ES/7,__nE_eAND PCBs

ENOOSULFAN SULFATE UG/KG
3HC-ALPHA UG/KG
5HC.-DELTA UG/KG
IT4'-DOT UG/KG
._AMMA-CHLORDANE UC_KG
;NDR_N KETONE _G
DIELDRIN UG/KG
ENDRIN UG/KQ
1,4'-DDD UG/KG
1,4'-DDE UC-/KG
!_LILFAN 1 UG/KG

TOTAL FUEL ffYDROCARIBON$ (DIESEL AND GASOLINE/ I

IM °I 4'30I 112' IuJI 1311 1145 1 1125 134luJI 142 12'9IwTFH GASOLINE MC.dKG 0.003 0.135 0.147 0.059 U 0.159 0.054 U 0.058 U 0.142
rot_ _cow_m.E PET_.EU_,_.OC4_O_
TRPH IMQ/KGI 35700 I I 2O t U I 2O I U I 2O I U I 33 I I 2O I U 1 20 I U I 20 I U
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Table 520-2
Site20 (OU- 3): Summary of Detected Chemicals In Sediments and Surfece/Near-Surfece Soil

MCAS El Tom Pllmm I RI Technical Memorandum

STATION ID 20 DD3 20_003 20 DD4 20 DiNI 20_DD4 DVF[a) 20 DD5 20 DD5 DVF(i) 20 DD$ DVF(a)

SAMPLE NUMBER 81'454382 SI4S4356 S1'454170 81'4MS26 S14M171 $1-454114 $1'4S4t53 $I-4S4S011
SAMPLE DEP'I14(FT.BGS) {2) (4) (0) (0) (2) (0) (2) (2)

ANALYTE BY GROUP UNITS DVF(I) DVF(a) DVFJl) DVFJa) DVF(a)
METALS

SILVER MG/KG 0.46 U 0.49 U 0.42 U 0.49 U 0.42 U 0.46 U 0.47 U
Id-UMINUM MG/KG 12500 11900 2070 19900 3350 9710 16800
NRSENIC MG/KG 2.6 6 0.81 b 3.7 1.2 b 3 3.3
BARIUM MC/KG t39 166 31.7 173 87.5 135 162
BERYLUUM MG/KG 0.41 U 0.64 U 0.17 U 0.56 U 0.46 U 0.48 b 0.63 U
P-,ALCIUM MG/KG 0550 12500 2920 14200 3210 10600 6910
_M)MIUM MG/KG 1.3 2.5 0.3 b 1.7 3.2 1.7 1.9
COBALT MG/KG 6.4 b 0.0 b 1.8 b 9.2 b 1.6 b 4.7 b 6.2 b
CHROMIUM MG/KG 13 15 2.5 16 10.4 11 16.8
COPPER MG/KG 8.8 12.7 2.3 b 10.8 57.7 8.7 9.3
IRON MG/KG 17200 19000 3340 23800 6620 14300 16600
MERCURY MG/KG 0.22 0.10 0.03 U 0.08 U 0.03 U 0.18 0.03 U
POTASSIUM MG/KG 4410 4790 1010 b 6240 1410 4350 4730
MAGNESIUM MG/KG 7230 5290 1270 1D000 1890 5880 7350
MANGANESE MG/KG 275 304 78.1 323 105 250 283
SODIUM MG/KG 221 b 301 b 149 b 288 b 222 b 969 b 922 b
NICKEL MG/KG 7.0 b 13.9 3 U 12.3 5.5 U 7.0 U 11.8
LEAD MCdKG 2.5 4.2 3.1 3.2 145 6 4.1
t_NTIMONY MG/KG 2.5 U 2.9 U 2.4 U 2.8 U 2.5 I) 2.6 U 2.7 U
SELENIUM MG/KG 0.11 U 0.12 U 0.18 b 0.12 b 0.21 b 0.19 b 0.24 b
THALLIUM MG/KG 0.22 b 0.33 b 0.14 U 0.26 U 0.14 U 0.15 U 0.25 U
VANADIUM MO/KG 42.8 50.3 5.4 b 55 12.9 34.8 54.3
ZINC MG/KG 52.1 62.0 j 15.8 68.2 217 50.2 52.3
VOLAT/LE ORGANIC COMPOUNDS
TOLUENE UG/KG 11 U 12 U 4 J 12 U 12 U 5 J 11 U 11 U
k'Y].ENE (TOTAL) UG/KG 11 U 12 U 10 U 12 U 12 U 10 U 11 U 11 U
_kRBON TETRACHLORIDE UG/KG 11 U t2 U 10 U 12 U 12 U 10 U 11 U 11 U
Z-HEXANONE UG/KG 11 U 12 U 10 U 12 U 12 U 13 11 U 11 U
t_CETONE UG/KG 11 U 12 U 13 U 10 U 12 U 16 U 11 U 11 U

METHYLENE CHLORIDE UG/KG 11 U 12 U 17 U 43 U 16 U 21 L_ 13 U 14 U
Z-BUTANONE UG/KG 11 U 12 U 10 U 3 J 12 U 10 U 11 U 11 U
5EMIVOLATILE ORGANIC COMPOUNDS
BIS(2-ETHYT.HEXYL)PHTHALATE UG/KG 710 U 770 U 660 U 820 U 760 U 20000 U 710 U 720 U
I:_'RENE UG/KG 710 U 770 U 660 U 820 U 760 U 20000 U 710 U 720 U
BENZO(GHI)PERYLENE UG/KG 710 U 770 U 660 U 820 U 760 U 20000 U 710 U 720 U
BENZO{A)PYRENE UG/KG 710 U 770 U 660 U 820 U 700 U 20000 U 710 U 720 U
NAPHTHALENE UG/KG 710 U 770 U 660 U 820 U 760 U 20000 U 710 U 720 U
Z-METHYLNAPHTHALENE UG/KG 710 U 770 U 660 U 020 U 760 U 20000 U 710 U 720 U
PESI7CIDES AND PCBs
ENDOSULFAN SULFATE UG/KG 3.3 UJ 4.06 UJ 3.79 UJ 3.33 UJ 3.56 UJ 3.63 UJ
E�-IC-ALPHA UG/KG 1.7 UJ 2,09 UJ 195 UJ 1.72 UJ 1.53 UJ 1.87 UJ
EIHC-DELTA L/G/KG 1.7 UJ 2.09 UJ 1.95 UJ 1.72 UJ 1.83 UJ 1.87 UJ
4,4'-DDT UG/KG 47.5 J 4.06 UJ 3.79 UJ 5.26 J 3.56 UJ 3.83 UJ
GAMMA-CHLORDANE UC-/KG 1.7 UJ 2.09 UJ 1.95 UJ 1.72 UJ 1.53 UJ 1.87 UJ
ENORINKETONE UG/T<G 3.3 UJ 4.06 UJ 3.79 UJ 786 J 3.56 UJ 3.83 UJ
DIELDRIN LJC-/KG 3.3 UJ 4.06 UJ 3.79 UJ 5 J 3.56 UJ 3.83 UJ
:NDRIN UG/KG 3.3 UJ 4.06 UJ 3.79 UJ 4.21 J 3.56 UJ 3.03 UJ

¢,4'-DDD UG/KG 4.86 J 4.06 UJ 3.79 UJ 34 J 3.56 UJ 3.63 UJ
4T4'.DDE UG/KG 76.1 J 4.06 UJ 3.79 UJ 31.7 J 3.56 UJ 3.83 UJ
EN[X)SULFAN I UG/KG 1.7 UJ 2.09 UJ 1.95 UJ 2.95 J 1.83 UJ 1.87 UJ
TOTAL FUEL HYDROCARBONS (DIESEL AND GASOUNE_

TFH DIESEL ]MG/KGI 13.5 I UJ I 14.0 lUJ j 12.5 I U I lS.3 I U I 14.3 I U I 31.S I I 13.4 Iu I 13.7 lUTFH GASOLINE MG/KG 0054 U 0.073 0.235 0.053 0.069 0.301 0.054 U 0.055 U
TOTAL RECOVERABLE PETROLEUMHYDROCARBONS (TRPHI

TRPH LMG_KG I 20 I U [ 20 I U I 20 I U ] 20 I U I 231 I I 7046 I I 20 I U I 20 ] U
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Table 820-2
Site20 (OU- 3): Summary of Detected Ch.mlc=l. in Sediments and Surface/Near-Surface Soil

Mt.AB El Tore Pllmm, I RI TeChniCal Memorandum

·T--. ].. I''*1 I '-'] ]'--I --'8AIdPLE NUMBER 91'4S42tI $141S4313 E1'4E4219 9t 484,149 81-4842U 8t'4S42S7 8'1'494388
8AIdPLJ; DEPTH(FT.BGS) (4) (0) (2) 40) 42) (O) (2)

ANALYTEBYGROUP UNrI'8 DVF{a) DVF(&) DVF(i) DVF(a) DVF[a)
METALS
SILVER MG,_G 0.51 U 0.45 b 0.46 U 0.49 U 0.47 U 0.47 U 1.2 D 0.46 U --
_LUMINUM MG,q(G 19200 8470 9470 13700 4000 104D0 3660 6240
IkRSENIC MGIt(G 8.0 2.1 3.4 8.0 2.1 b 2.5 3 3.2
_RIUM MGA(G 207 119 126 168 292 b 109 48.2 b 105
_RYLI. IUM MG_G 0.66 U 0.12 U 0.32 b 0.e U 0.31 U 0.33 U 0.4 U 0.34 U
_U.CIUM MGh(G 16600 47OO 7860 9230 1550 7300 5490 9010
_MIUM MC-dKG 3 8.2 1,0 2 0.49 b 1.3 1.2 1.2
;OBALT MG/KG 8.2 b 4.0 0 4,8 b 6.7 b 42.9 3.6 b 49.4 3.5 b
;HROMIUM MG/KG 21.4 25,9 11.3 14,8 S.5 11.2 20.2 0.0
;OPPER MG/KG 13.9 55,2 7.9 10.3 6.9 7 18,2 4.8 b

MC;KG 2420O 18OOO 12700 18500 7640 12600 8400 9490
IERCURY MG/KG 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.08 U 0.05 U 0,03 U
;_OTASSIUM MG/KG 5620 2580 3250 4510 838 b 3090 1200 2630
IAGNESIUM MG/KG 10100 3840 4830 7070 1520 8280 1810 4020
IANGANESE MG/KG 338 191 204 284 72.6 213 102 170
iODIUM MG/KG 1120 b 284 b 242 b 323 b 601 b 871 b 608 b 446 b
MICKEL MG/t(G 16.0 15,2 11.3 13.1 5.0 b 7.8 b 9.9 5.3 b
EAD MG/KG 4.5 334 5.8 3.1 3.4 1.6 34.3 1.5
J,NTIMONY M G/KG 2.9 U 2.8 b 2.6 U 2.8 U 2.7 U 2.7 U 2.8 U 2.0 U
;ELENIUM lAG/KG 0.26 8 0.25 b 0.31 b 0.27 b 0.13 U 0.22 b 0.34 U 0.17 U
'HALLIUM MG/KG 0.48 U 0.14 b 0.22 U 0.24 U 0.18 U 0.16 U 0.18 U 0.15 b
_ANADIUM MG_G 68,7 29,8 37,1 S2 16.7 38 15.1 26.0
ZINC MG/KG 71.8 577 47.8 60.3 22.2 37.6 66.9 30
VOLA171..EORGANIC CON/POUNDS
TOLUENE UC._KG 12 U 12 11 U 12 U 7 J 3 J' 2&00 U 11 U
XYLENE (TOTAL) UC-dKG 12 U 10 U 11 U 12 U 11 U 11 U 0000 t I U
CARBONTETRACHLORIDE UG/KG 12 U 10 U 11 U 12 U 11 U 11 U 2800 U 11 U
2.HEXANONE UG/KG 12 U 10 U 11 U 12 U 11 U 11 U 280O U t I U
ACETONE UG/KG 13 U 23 U 11 U 12 U 10 U 11 U 3800 U 11 U
METHYLENECHLORIDE UG/KG 21 U 32 U 13 U 15 U 14 U 11 U 2500 U 11 U
2-BUTANONE UGZKG 12 U 10 U 1t U 12 U 11 U 11 U 8000 11 U
SEMIVOLATILE ORGANIC COI4POUNDS
BIS(2.ETHYLHEXYL)PHTHALATE UG/KG 7{10 U 22000 1BO J 700 U 730 U 730 U 4700 J 710 U
'YRENE UG/KG 790 U 9600 J 750 U 760 U 730 U 730 U 22000 U 710 U

BENZO(GHI)PERYLENE LIG/KG 790 U 5200 J 750 U 760 U 730 U 730 U 22000 U 710 U
BENZO(A)pYRENE UG/I(G 79(] U 20000 U 750 U 760 U 730 U 730 U 22000 U 7t0 U
NAPHI_HALENE UG/KG 700 U 20000 U 750 U 760 U 730 U 730 U 5600 J 710 U
2-METHYLNApHTHALENE LIGA<G 750 U 20000 U 750 U 760 U 730 U 730 U 7300 J 710 U
_=ST_lr._f: AND PCBs
ENDOSULFAN SULFATE UG/KG 3.95 UJ 117 JN 3.73 UJ 3.76, UJ 18.3 U 3.05 U 184 U 3.54 U
IHC.-ALPHA UG/I<G 2.03 UJ 40.6 JN 1.92 UJ 1.95 UJ 9.41 U 1,88 U 9.46 U 1.82 U
BHC-DELTA UG/I<G 2,03 UJ 22 JN 1.92 UJ 193 UJ 9.41 U 188 U 9.46 U 1.82 U

4_4'.DDT UG/KG 3.95 UJ 130 JN 131 DJ 3.78 LU 18.3 U 3.83 U 18.4 U 3.54 U
GAMMA-CHLORDANE UG/I<G 2.03 UJ 23.9 JN 1.92 UJ 195 UJ 9.41 U 1.88 U 9.48 U 1.82 U
ENDRIN KETONE UC.dKG 3.95 U.J 13,7 ,R4 3.75 UJ 3.79 UJ 18.3 U 3.65 U 18.4 U 3.54 U
DIELDRIN UG/I<G 3.95 UJ - UJR 3.73 UJ 3.78 UJ 18.3 U 3.65 U 18.4 U 3.54 U
F:NDRIN UG/KG 3.9S UJ 27.9 JN 3.73 UJ 3.78 UJ 18.3 U 3.65 U t8.4 U 3.54 U __
414'.00 D UG/KG 3.95 UJ 45.8 JN 6.77 J 3.78 UJ 18.3 U 3.65 U t8.4 U 3.54 U
4,4'-DDE UG/KG 3.95 UJ UJR 72.2 J 3.78 LU 18.3 U 3.65 U t8.4 U 3.54 U
ENDO_Ut.J=ANI UG/KG 2.03 UJ UJR 1.92 UJ 195 UJ 9.41 U 1.88 U 9.48 U 1.82 U
FOTALFUEL HYDROCARBONS (DIESEL AND GASOLINE_t

,o,ESEL IM11401"159'1 [1421UI14311502 I 129'21 ]3= I 145'81TFH GASOLINE MG/KG 0.06 U 0.160 0.057 U 0.058 U 0.289 0.055 U 423 0054 U
TOTAL RECOVED-a--wuI: PETROLEUM HYDROCARBONS (TRPH)

IMG_<GI 2O I U I _'550 I I 315 I I 6O I I 3_ I I 2O I U I 41_ I u I 2o t u
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Table 620-2
Site20 (OU- 3): Summary of Detected ChemlcM$ In Sedlmefitl and Suffice/Near-Surface Soil

MGAS El Toro Phaml I RI Technical Memorandum

JTATION ID ] 26_GN3 I 26 ON3 20 0N3 26_GN3 I 26_8A1 20 8A1 26 8A1 ['O $A2
SAMPLE NUMBER 814M2110 81'454578 81'4_5426t 81W264 81454345 S1-454380 St-4S43U 8t-4543411

SAMPLE DEPTH(FT.BGS) I (0) DVF(q I (0) DVF[a) 42) DVF(.) (4) I (O) (2} (4) (0)ANALY'rE FY GROUP UNIT8 DVF(al DVP(a) DVF{a) DVF(m) DVF(a)METALS

SILVER MG/KG 0.01 b O.S U 0.47 b 0.49 U 0.43 U 0.51 b 0.45 U 0.67 b
ALUMINUM MO/KO 3140 5370 5430 141O0 5620 10300 7350 lO0O0
ARSENIC MG/'KG 1.8 b 2.4 3.3 4.9 3.3 3.8 3.5 4.7
BARIUM MG/KG 30.8 b 33.8 b 08.8 191 109 139 119 119
BERYLUUM MG/KG 0.41 U 0.4 U 0.43 U 0.03 b 0.32 U 0.36 U 0.13 U 0.34 U
CALCIUM MG/I(G 5380 3750 8590 7250 4320 7710 7700 3360
CADMIUM MS/KG 0.82 b 0.7 b 1.1 b 1.8 1.8 2.6 1.0 2.8
COBALT MG/KG 83,3 57.7 2.7 b 6 b 1.9 b 5.3 b 4.2 b S.9 b
CHROMIUM MS/KO 5.3 6,6 8.7 15,7 10.3 15.1 10.4 49.8
CO;-';.'t:K MS/KG 10.9 8.7 5.3 b 10.7 15.2 12.4 8.3 14.3
IRON MO/KG 771;10 0390 8900 18700 9520 14300 11400 10300
MERCURY MG/XG 0.04 P 0.03 U 0.03 U 0.03 U 0.1 U 0.58 0.06 U 0.19
POTASSIUM MS/KG 888 b 018 b 2450 4930 31KI 4050 3070 4430
MAGNESIUM MG/KG 1840 2700 3780 7780 3350 SS40 4400 5580
MANGANESE bIG/KG 101 IO0 168 285 146 281 174 255
SOOIUM ;MS/KG 520 0 475 b 464 b 425 b 188 b 238 b 234 b 292 b
NICKEL MS/KG 5.1 b 7 b 0.6 io 11.6 6.8 b 11.5 9.6 27
LEAD MG/KG 60 8.2 1.7 3.1 2670 37.9 22.3 37.2
ANTIMONY MG/KG 2.9 U 2.9 U 2.7 U 2.8 U 2.5 U 2.0 U 2.6 U 2.5 U
SELENIUM MGJKG 0.10 U 0.34 U 0.11 U 0.12 U 0.26 b 0.25 b 0.26 b 0.1 U
THALLIUM MC/KO 0.17 U 0.17 U 0.13 U 0.35 b 0.19 b 0.17 b 0.15 b 0.25 b
VANADIUM MS/KG 14.2 19.3 24.8 50.4 22.0 39.2 32 40.3
ZINC MCdKO 26.9 25.8 29.8 58.1 955 02.9 45.8 109
VOLA 77LEORGAN/C COMPOUNDS

TOLUENE UCdKG 12 U 7 J 11 U 11 U 2 J 11 U 11 U 10 U
XYI.ENE {TOTAL) UG/KG 12 U 12 U 11 U 11 U 10 U 11 U 11 U 10 U
CARBON TETRACHLORIDE UG/KG 12 U 12 U 11 U 11 U 8 J 4 J 3 J 10 U
2-HEXANONE UG/KG 12 U 12 U 11 U 11 U 10 U 11 U 11 U 10 U
&CETONE UG/KG 12 U 10 U 11 U 11 U 23 U 11 U 11 U 10 U
METHYLENE CHLORIDE UGa(G 12 U 12 U 11 U 11 U 10 U 11 U 11 U 10 U
2-BUTANONE UG/KG 12 U 12 U 11 U 11 U 10 U 11 U 11 U 10 U
SE_ TILE ORGANIC COMPOUNDS

BIS(2-ETHYLHEXYL)PHTHALATE US/KG 770 U 770 U 720 U 730 U 080 U 710 U 710 U 160 J
PYRENE LIG/KG 770 U 180 J 720 U 730 U 680 U 710 U 710 U 680 U
BENZO(GHI)PERYLENE UG/KG 770 U 770 U 720 U 730 U 4000 980 1O00 680 U
BENZO(A)PYRENE UG/KG 770 U 770 U 720 U 730 U 790 710 U 710 U 680 U
NAPHTHALENE UG/KG 770 U 770 U 720 U 730 U 680 U 710 U 710 U 680 U
2-METHYLNAPHTHALENE UC_KG 770 U 770 U 720 U 730 U 680 U 710 U 710 U 080 U
_TICIDES AND PCBs
!NDOSULFAN SULFATE UG/KG 19.2 U 19.3 U 3.59 U 3.66 U

BHC-ALPHA UG/KG 9.9 U 9.95 U 1,85 U 1.88 U
BHC-OELTA UG/KG 0.0 U 9.9S U 1.85 U 1.88 U
4_4'*DOT UG/KO 19.2 U 19.3 U 3.59 U 3.66 U
;AMMA-CHLORDANE UG/KG 0.0 U 9.9S U 1.85 U 1.88 U

ENDRIN KETONE UC-dKG 19.2 U 19.3 U 3.59 U 3.66 U
DIELDRIN UG/KG 19.2 U 19.3 U 3.59 U 3.66 U
ENDRIN UG/KG 10.2 U 19.3 U 3.59 U 3.66 U

(_4'-DDD UG/KG 19.2 U 19.3 U 3.59 U 366 U
4,4'-DDE UG/KG 19.2 U 19.3 U 3.59 U 3.66 U
ENDOSULFAN I UG/KG 9.9 U 995 U 1.85 U 1.M U

TOTAL FUEL HYDROCARBONS (DIESEL AND GASOUN_I

.O,ESEL IM  l,7 I 10101 1107O0I 13.1 11 I,]4371JI1711JI12.1UjI=H GASOLINE MC.dKG 0.058 U 0.059 U 0.054 U 0.057 0.31 O.341 0.0S4 U 0.124
TOTAL RECOVERABLE PETROLEUM HYDROCARBONS

TRPH iMC.,_<O[ 3O, I I 41_ I i 2O I U I 2O I U I 12572 I I 2_1 I I 2.3 I I _0 I
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Table 820-2
Site20 (OU- 3): Summary of Detected Chemicals In Sediments and Surface/Near-Surface Soil

MCAS El Tofo Pltmm I RI T_hnlcil Memmndum

STATION ID 20 8A2 1_8A2 20 8A3 205A3 20 SA3 20 UG$ DVF(&) __UG8 DVF(I)

8AMPLE NUMBER 8'1"444,14t 81484381 $1-4,84344 8t_7 $1-4&L101 81'4S4359 St,l,543,_
SAMPLE DEPTH(FT.BGS) (2) (4) 40) (2) (4) (0) (2)

ANALY'rEBYGROUP UNITS DVF(i) DVF{I) DVF(I) DVF[&} DVF(I)
METALS

SILVER MG/KG 0.46 U 0.44 U 0.44 U 0.46 U 0.44 U 0.43 U 0.54 b
ALUMINUM MG/KG 9990 60,50 8880 10000 6230 7970 14809
ARSENIC MG/KG 4.0 3.3 8.5 4 2.8 2.0 4.1
BARIUM MG/KG 139 93 01.2 133 1CIO 116 136
BERYLLIUM MG/KG 0.36 U 0.38 U 0.24 U 0.35 U 0.19 U 0.35 U 0.5 U
CALCIUM MGIKG _ 6880 4270 8890 7300 4380 8740
CADMIUM MG/KG 2.4 1.4 8.8 2.2 1.2 1.9 2.4
COBALT MGJKG 8 b 3.3 b 4.7 b 4.9 b 3.7 b 4.6 b 6.0 b
CHROMIUM MG/KG 14.1 9.7 14 15 8.9 12.1 17.7
COPPER MG/KG 10.7 7.4 11.2 10.4 8.1 b 9.7 10.3
IRON MG/KG 15900 9840 13600 15100 8760 12900 17800
MERCURY MG/KG 0.15 0.07 U OA3 0.70 0.05 U 0.06 U 0.22
POTASSIUM MG/KG 4970 2110 3350 4060 2170 4500 4940
MAGNESIUM MG/KG 5920 3630 4840 5910 3440 4810 8890
MANGANESE MC-dKG 281 151 222 243, 174 238 281
SODIUM MG/KG 298 b 204 b 185 b 279 b 180 b 257 b 281 b
NICKEL MG/KG 12 7.4 b 10.1 12.9 7.3 b 99 12.7
lEAD MG/KG 3.9 2.3 34.5 2.5 1.4 21.4 3.1
ANTIMONY MGA(G 2.8 U 2.5 U 2.5 U 2.7 U 2.5 U 2.8 b 2.6 U
SELENIUM MG/KG 0.3 b 0.12 b 0.19 b 0.19 b 0.16 b 0.29 b 0.29 b
THALLIUM MG_G 0.28 b 0.15 U 0.19 b 0.26 b 0.15 b 0.25 b 0.15 U
VANADIUM MG_G 41.5 24.8 32 42.9 27 32.7 S3
ZINC MC./KG 58.4 37.3 275 48.8 26.6 S7.4 65.4
VOLATILE ORGANIC COMPOUNDS
TOLUENE UGAKG 3 J 10 U 2 J 11 U 10 U
XYLENE {TOTAL) UG/KG 11 U 10 U 10 U 11 U 10 U
CARBON _J_.CHLORIDE UGAKG 11 U 10 U 10 U 11 U 10 U
2-HEXANONE UCdKG 11 U 10 U 10 U 11 U 10 U
ACETONE UGJKG 11 U 10 U 10 U 11 U 10 U
METHYLENE CHLORIDE UG/KG 11 U 10 U 10 U 11 U 2 J
2_UTANONE _G 11 U 1O U 10 U 11 U 10 U
S_ TILE ORGANIC COMPOUNDS

BIS{2*_PHTHALATE UGA(G 720 U 700 U 680 U 730 U 690 U
pYRENE UG,_G 720 U 700 U 680 U 730 U 690 U
BENZO_GHI)PERYLENE UGIKG 720 U 700 U 680 U 730 U 690 U
BENZO(A)PYRENE UP--M(G 720 U 700 U 680 U 730 U 690 U
NAPHTHALENE _G 720 U 700 U 680 U 730 U 690 U
2-METHYLNAPHTHALENE UG/KG 720 U 700 U 680 U 730 U 690 U
PESTICIDES AND PCBs
ENDO6ULFAN SULFATE UGJKQ
BHC-ALPHA UGIKG
BHC-DELTA UGIKG
4,4'-DDT UG)KG
GAMMA-CHLORDANE UG_G
ENDRIN KETONE UGJKG
DIELDRIN UG/KG
ENDRIN UG_KG

4,4'-DDD UG/KG
4,4'-DDE UG/KG
ENDO6ULFAN I UG.q<G -
TOTAl. FUEL HYDROCARBONS (DIESEL AND GASOLINE)

,'.,D,ESEL 13.5t'" I 0 S; I 12.8lull 13.7lU, I 13Iwl 12.,lull 18.2I,I ITFH GASOUNE IMG/KG I 0.054 U U 0.189 0.056 U 0.053 U 0.148 0.092
TOTAL RECOVERABLE PETROLEUM HYDROCARBONS
T.PH lUG/KGI 2O I U I 2O I U I 20 I U I 20 I U I 20 I U I 2O I U I 20 I U I I
(I) A definition of esch _ validatk)n flag (DVF) is provide(] in Table B-1.
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Table 520-3
Site20 (OU- 3): Summary of Detected Chemicals In the Vadose Zone (Subsurface) Samples

MCA8 El Toro phltl4 I RI Technical Memorandum

SAMPLE NUMBER 81488428 81466332 S1456334 St466338 814S6337 8t4S8336 S14563,40 $1456420
SAMPLE DEP'VI_FT. BGS) ($) (t0) (t0) (t5) (20) (26_ (so) [IOQ)

ANALYTE BY GROUP UNII_ DVF(I) DVF(a) DVF(a)
·ENE_LCHE#SnqY
tOTAL ORGANIC CARBON IMG/KGI ] [ [ I I I I I I I I I I I I
METALS
31LVER MG/KG 0.46 U 0.49 U 0.46 U 0.53 U 0.46 U 0.51 '.J 0.64 b 0.48 U
_LUMINUM MG/KG 11900 11700 9020 21700 5210 17800 5780 10900
ARSENIC MG/KG 6.1 8.1 4 5.2 2.7 7.2 1.7 b 4,7
BARIUM MG/KG 132 t61 142 220 229 160 61.9 07.2
3ERYU.IUM MG/KG 0.62 U 0.27 b 0.28 b 0.67 b 0.17 b 0.45 b 0.21 b 0.45 U
r_ALCIUM MG/KG 44t0 8500 8670 1_00 4.690 14800 2040 8960
CADMIUM MG/KG 2.5 1.7 1.4 1.8 0.83 b 2.1 0.73 b 0.92 b
COBALT MG/KG 7.3 b 5.1 b 4.4 b 10 b 2.8 b 7.2 b 48 b 4.5 b
CHROMIUM MG/KG 19.7 12.7 10.1 21 6.2 152 65 5.2
COPPER MG/KG 1t 10.9 8.2 13.3 4.9 b 11.3 57 8.6
=,ON MG(KG 17'[00 16400 '[3500 26000 7760 20900 7500 12200 __
;IERCURY MO/KG 0.34 0.03 U 0.04 U 0.04 U 003 U 0.03 U 0.17 n.L_
_OTASSIUM MG/t(G 3810 4500 3330 5710 2010 5070 1430 2470
4AGNESIUM MG/KG 5870 7110 5680 13000 3210 9670 1890 4480

MANGANESE MG/KG 313 285 224 355 156 310 227 198
SODIUM MG_(G 301 b 307 b 201 b .[030 b 369 b 937 b 304 b 357 b
NICKEL MG/KG 15 10.3 6 b 15.2 6.1 b 14.3 5.8 b 6.3 b
LEAD MG/KG 3.6 3.1 2.5 3.5 1.4 3.4 2.1 2.9
[NTIMONY MG/KG 2.6 U 3.4 b 2.8 U 3 U 2.6 U 2.9 U 2.7 U 2.7 U

ea=!KNiUM MG/KG 0.14 U 0.12 U 0.12 b 0.13 U 0.11 U 0.12 U 0.11 U 0.11 U
THALLIUM MG._G 0.23 b 0.10 b 0.21 b 0.3 b 0.15 U 0.34 b 0.16 U 0.16 U
VANADIUM MG/KG 41,7 44.3 36.2 69.2 21.3 60.8 19.6 32.3
ZINC MGJI(G 55.7 50.7 42.4 77.3 24.6 59.3 25.7 35.6
VOLATILE OP-_.a-.-_H.¢ COMPOUNDS
T¢_ IIFNE UC-dt(G 12 U 12 U 11 U 12 U 11 U 12 U 11 U 12 U
_*CETONE UG,'KG 12 U 87 U 41 U 40 U 35 U 38 U 11 U 12 U
JETHYI.ENE CHLORIDE UC-dKG 0 U 150 U 120 U 58 U 65 U 120 U 6 U 6 U

CARBON DISULFIDE UG/KG 12 U 12 U 11 U 12 U 11 U 3 J 11 U 12 U
!-BUTANONE UG/KG 12 U 12 U 11 U 12 U 3 J 12 U 11 U 12 U

TOTAL RECOVERABLE PETROLEUM HYDROCARBONS (TRPI'I,)
TRPH 1MC'dKGI 18 I I 20 I U I 20 I u I 2o I u ) 20 I u I 20 I u ] 20 l u t 20 I u
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Table B20-3
Site20 (OU- 3): Summary of Detected Chemicals In the Vadoee Zone (Subsurface) Samples

MCA8 El Tom _ I RI Technical Memonmdum

ETATION ID 20_DBNANU DVF{I) 20 DBMWU DVF{i) 20_DGMWU DVF(a) 20_DGMWS8 20_UGMW36 20 UGMW38 DVF{I)

SAMPLE NUMBER 8141564211 Et46M27 Et4.5_14001 St4S63320t S14,M327 St4S633t

SAMPLE DEPTH(FT.BGS) (170) (114) (107) (102) (t 00) (2t 0)
ANALYTE BY GROUP UNI'I_ DVF{I) DVF{I)

GENERAL C_fEw_ F_ Y

TOTAL ORGANIC CARSON lUG/KGI I I I I I I I I I I 122 I I I I I
METALS
SILVER MC/KG 0.5 U 0.40 U 0.5 U 0.3 U
ALUMINUM MG/KG 10700 15700 13800 2730
ARSENIC MG/KG 4.3 6.7 5.2 2 b
BARIUM MC/KG 81.4 109 06.8 44.8
BERYLLIUM MC/KG 0.49 U 0.84 b 0.21 U 0.17 U
CALCIUM MG/KG 4960 5150 9950 5890
CADMIUM MC/KG 2.1 2.8 2.9 0.44 b
COBALT MG/KG 6.5 b 6.8 b 6.2 b 1.7 U
CHROMIUM MG/KG 13 18.2 15.4 2.8
COPPER MG/KG 8.3 12 11.3 3.3 b
IRON MG/KG 15000 20900 15400 4470
MERCURY MC/KG 0.32 0.33 0.33 0.03 J
POTASSIUM MG/KG 3190 5120 3270 1140
MAGNESIUM MG/KG 5200 7460 5;130 1830
MANGANESE MG/KG 272 3Sg 283 108
SODIUM MG/KG 327 b 344 b 385 b 231 b
NICKEL MG/KG 12.6 14 18.1 3.4 b
LEAD MC/KG 3.1 3.7 2.9 1.3
ANTIMONY MC/KG 3.7 b 2.8 U 2.9 U 2.3 U
SELENIUM MG/KG 0.12 U 0.12 U 0.12 b 0.08 U
THALLIUM MC/KG 0.19 b 0.3 b 0.29 b O.17 U
VANADIUM MG/KG 37.8 49.0 47 13.2
ZINC MC/KG 45.2 89.3 48.5 14.4
VOLAT/LE ORGANIC COMPOUNDS
TOLUENE UG/KG 12 U 12 U t2 U 2 J 11 U 2 J
ACETONE UG/KG 9 J 11 J 12 U 11 U 0 J 22
METHYLENE CHI-ORIDE L/G/KG 9 U 8 U 6 J 9 U 11 U 12 U
CARBON DISULFIDE UG/KG 12 U 12 U 12 U 11 U 11 U 12 U
2-BUTANONE UG/KG 12 U 12 U 12 U 11 U 11 U 12 U
rorJ.._coVERA_u;_-rRou_u_H_mCA_O_p'_,j
TRPH IMGa<GI 2O I U I 2O I U I 20 I U I I I 2O ] u I I I I I I
(a) A definRinnof each data validation flag (DVF) ISpmvicledin Table B-I.
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TM'CTO145 CLE-CO1-01F145-B18-0001

Table B20-4

Site 20 (OU-3): Well Construction Details
MCAS El Toro Phase I RI Technical Memorandum

Station Identification

Item 20_UGMW36 20_DBMW55 20_DGMW88

Survey Location--Northing 5996917,92 556856.24 556953,00
Survey Location--Easting 1549154.78 1549153.59 1549109.67

Ground Surface Elevation (ft above MSL_) 338.01 331,92 332.31
Measuring Point Elevation (ft above MSL '_) 338.71 331.56 331.65

Measuring Point Location PVC Sounding tube PVC Sounding tube PVC Sounding tube

Type of Surface Completion Above ground Below ground Above ground

Casing Diameter and Material 4" Sch. 40 PVC 4" Sch. 40 PVC 4" Sch, 40 PVC

Screen Diameter and Material 4" Sch. 40 0.02"-slot SSc 4" Sch. 40 0.02"-slot SSc 4" Sch. 40 0.02"-slot SSc

Screen Interval (ft bgs b) 183-223 187-227 185-225

Length of Drop Pipe (ft bgs b) 222 222 223

Make and Model of Installed Pump Grundfos Rediflow 2 2" Grundfos Rediflow 2 2" Grundfos Rediflow 2 2"
diameter Submsersible diameter Submsersible diameter Submersible

Date of Pumping Test Not tested Not tested Slug tested
20 Oct 92

Date of Water Quality Sampling 28 Oct 92 9 Dec 92 4 Nov 92

aMean sea level

bBelow ground surface
CSS = Stainless Steel

100ZO93C,SCO\93\JD-3/3



TM'CTO145 CLE-COI-OIF145-B18-0001

Table B20-5
Site 20 (OU-3): Summary of Hydraulic Parameters
MCAS El Toro Phase I RI Technical Memorandum

Sheet I of 1

Trans- Hydraulic

Well Analysis mi_sivlty Conductivity Storage Leakance
Identification Type of Test Method (ft'-/day) (fi/day) Coefficient a Factor a

20_DGMW88 Slug Bouwer and Rice 11 0.29 NA NA
(1976); Bouwer
(1989)

aNA = Not applicable.
Source: Table F-2 (Appendix F)
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Table B20-6

Site20 (OU- 3): Summary of Detected Chemicals in Groundwater Samples

MCAS El Toro Phase I RI Technical Memorandum

STATION ID 20_DBMW$$ 20_DGMW88 20 UGMW36
SAMPLE NUMBER St452t18 S1452119 S1452125

SCREEN INTERVAL (187-227) (185-228) {183-223)

ANALYTE BY GROUP REG.GODE(b_ REG.LEVELIc ) UNITS DVF(a) i DVF(a) DVFIa)
GENERAL CHEMISTRY

ALKALINITY AS CACO3 NA NA MGIL 152 190 132

CARBONATE NA NA MG/L

BICARBONATE NA NA MG/L 185 231 161

CHLORIDE 3 250 MG/L 309 176 336

SULFATE 3 250 MG/L 854 523 559

NITRATE/NITRITE-N I 10 MG/L 15.4 9.35 19.4

TOTAL DISSOLVED SOLIDS 3 500 MG/L 1900 1260 1780

METALS

ARSENIC 2 50 UGIL 0.8 b 0.7 U 0.7 U

BARIUM 2 2000 UGIL 25.9 b 30.8 b 44 b

CALCIUM NA NA UGIL 275000 174000 208000

CADMIUM 2 5 UG/L 1.4 b 1.2 U 12 U

COPPER 2 1300 UGIL 0.9 UJ 1.3 b 0.9 U

IRON 3 300 UG/L 2.3 U 1.3 U 52.4 b

POTASSIUM NA NA UG/L 5910 3450 b 4660 b

MAGNESIUM NA NA UGIL 128000 81600 98200

MANGANESE 3 50 UG/L 65 21.9 64.2

SODIUM NA NA UG/L 115000 76200 134000

_IICKEL NA NA UG/L 28.2 U 36 b 73.2

_NTIMONY NA NA UGIL 31.2 b 162 b 12.1 U

SELENIUM I 10 UGIL 85.8 33 7 b 85.9

VANADIUM NA NA UGIL 13.6 b 10.5 b 6 b

71NC 2 5000 UGIL 187 10 5 b 45.1

VOLATILEORGANIC COMPOUNDS

TRICHLOROETHYLENE 2 5 UGIL 0.5 J I U 1 U

:HLOROMETHANE IMETHYL CHLORIDEI NA NA UG/L 2 U 0.5 J 0.9 J

_a)A definition of each data validation flag (DVF) is provided in Table B-1. (c) The given concentration represents the California MCL,

lb) Regulatory Codes are: the EPA primary MCL, the EPA secondary MCL, or the

1 = California MCL California DTSCAction Level, whichever is most stringent.

2 = EPA primary MCL

3 = EPA secondary MCL
4 = California DTSCAction Level

aw =0XLS Sheet 1 of I



TM'CTO145 CLE-C01-01F145-B18-OO01

Table B20-7

Site 20 (OU-3): Analyte Concentrations in Groundwater
Exceeding Regulatory Standards or DTSC a Action Levels

MCAS El Toro Phase I RI Technical Memorandum

Regula- Regula-
Well SI Concen- tory tory

Identification (ft bgs) b Analyte Units tration Level c Code d

20_DBMW55 (187-227) Manganese Hg/L 65 50 3

Selenium pg/L 85.8 10 2

Chloride mg/L 309 250 3

Nitrate/Nitrite-N mg/L 15.4 10 2

Sulfate mg/L 854 250 3

Total Dissolved Solids mg/L 1900 500 3

20_DGMW88 (185-225) Sulfate mg/L 523 250 3

Total Dissolved Solids mg/L 1260 500 3

Selenium /zg/L 33.7 10 2

20_UGMW36 (183-223) Manganese pg/L 64.2 50 3

Selenium /.zg/L 85.9 10 2

Chloride mg/L 336 250 3

Nitrate/Nitrite-N mg/L 19.4 10 2

Sulfate mg/L 559 250 3

Total Dissolved Solids mg/L 1780 500 3

acallfornia Department of Toxic Substances Control
bscreen interval (feet below ground surface)
CThemost stringent federal/state drinking water standard was applied. In the presence of both an EPA
MCL and a California MCL, the most stringent MCL is represented. If neither an EPA or California MOL

_Rlisted,the California DTSC action level was applied.
egulatory Code:

1=EPA Primary MCL: Federally enforceable drinking water standard established for the
health effects of contaminants

2=California MCL: Health-based drinking water standard enforceable at the state level
3=EPA Secondary MCL: Nonenforceable standard based on aesthetic qualities of taste, color,

and odor (Includes chloride, iron, manganese, sulfate, and TDS)
4=DTSC Action Level: Nonenforceable levels at which DTSC strongly urges water

purveyors to take corrective action to reduce the level of
contamination in the water they supply (Action levels cease to exist
when state MCLs are promulgated.)

10020B4C.SCO\93\JD-5/2



Appendix B21

Nature and Extent of Contamination:

Site 21 (OU-3) -- Materials Management Group, Building 320
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Appendix B21

NATURE AND EXTENT OF SITE-SPECIFIC CONTAMINATION:

SITE 21 (OU-3): MATERIALS MANAGEMENT GROUP, BUILDING 320

This discussion of Site 21 is supplemented by the figures and data tables listed below.

The figures begin on page B21-3, and the tables are grouped at the end of this

Appendix B21. Field headspace values for soils at this site are presented in

Table BA1-21, in Attachment 1 to Appendix B (directly following Appendix B22).

Figure B21-1: (Site Map)
Figure B21-2: Geologic Cross Section

Table B21-1: Types of Samples and Chemical Analyses
Table B21-2: Summary of Detected Chemicals in Sediments and Surface/Near-

Surface Soil
Table B21-3: Summary of Detected Chemicals in Vadose Zone (Subsurface)

Samples
Table B21-4: Well Construction Details
Table B21-5: Summary of Hydraulic Parameters
Table B21-6: Summary of Detected Chemicals in Groundwater Samples
Table B21-7: Analyte Concentrations in Groundwater Exceeding Regulatory

Standards or DTSCAction Levels

B21.1 Site Description

The Materials Management Group (in Building 320) is a supply distribution center for

MCAS El Toro and other USMC facilities. The main area of concern is the outside

storage area northwest of the building, where drums of chemicals are stored and drums

of chemicals with expired shelf lives are stored temporarily. In 1964, about 1,000 drums

were stored at the site; by 1986, only about 125 drums were stored there (Brown and

Caldwell, 1986). Contaminants may have leaked from the drums during the life of the

storage area, even though no leaks or spills are documented for the site. The areas

under investigation are the drum storage area and a catch basin on the southwestern

corner of the site.
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As described in the SAP Amendment, review of the site aerial photographs revealed a

possible stain in the northwest portion of the yard in 1952; the aerial photos from other

years revealed no significant findings.

Figure B21-1 shows the site and the sampling and well locations. The site has just one

stratum, the surface of the materials storage area.

B21.2 Suspected Waste Types and Contaminants

The nature and extent of suspected potential contaminants were unknown at the time of

sampling, so samples were analyzed for VOCs, SVOCs, pesticides, PCBs, herbicides,

TRPH, TFH-gasoline and TFH-diesel, total organic carbon (TOC), metals, cyanide, and

general chemistry.

B21.3 Field Investigation

The field investigation consisted of drilling and sampling one deep soil boring

(completed as a monitoring well) and two monitoring wells, and collecting at-surface

and near-surface soil and sediment samples. The sample depths and types of analyses

requested are shown in Table B21-1. Sampling and laboratory testing was conducted

as planned in the SAP Amendment, except that herbicide testing was not requested for

the upgradient surface and near-surface soil samples or for the upgradient groundwater

sample.

B21.3.1 Surface Water and Sediment

A sediment sample was collected from the catch basin (21_CB) (shown in Figure

B21-1) to provide information on potential contaminants that may be transported

there in surface water runoff during rainfall. This sample was analyzed for VOCs,

SVOCs, pesticides, PCBs, TRPH, TFH, and metals.

10020942.SCO\93\JD-5/2 B21-2
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B21.3.2 Surface and Near-Surface Soils

Samples were collected from four sampling stations, as shown on the site map.

Sample depths and analytes are summarized in Table B21-1. In general, the

surface and near-surface soils were analyzed for VOCs, SVOCs, pesticides, PCBs,

herbicides, TRPH, TFH, and metals.

Samples from the upgradient location (21_UGS) at 0 and 2 feet were tested for

TRPH, TFH, and metals, but were not tested for herbicides. These soils were

identified in the SAPAmendmentto be tested only for herbicides and metals; TFH

and TRPH analyses were added during the field investigation.

B21.3.3 Vadose Zone Soils (Soil Borings)

One deep boring (21_DBMW56)was drilled near the middle of the site to 137 feet

bgs, and converted into a monitoring well. Sample depths and analytes are

summarized in Table B21-1.

B21.3.4 Groundwater Monitoring Wells

Two wells were drilled: one upgradient well (21_UGMW37), and one down-

gradient well (21_DGMW90). No changes were made to the wells planned for Site

21 in the SAPAmendment.

An aquifer test was conducted at 08_DBMW56 as summarized in Table B21-5

were not conducted at the upgradient or downgradient wells. The results of the

aquifer test are summarized in Subsection B20.7. Groundwater samples were

collected at each well as shown in Table B21-6.

B21.4 Surface Water and Sediments

Surface water samples were not collected at this site. Sediment sample analyses

indicate that petroleum and fuel hydrocarbons, VOCs, several SVOCs, pesticides, and

10020942.SCO\93\JD-5/2 B21-7
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metals are present in the catch basin sediments. PCE, TCE, and benzene were not

detected in the sediments.

B21.4.1 Description of Surface Water and Sediment Samples

The sediment sample was collected at 21_CB, and it was analyzed for VOCs,

SVOCs, pesticides, PCBs, TRPH,TFH, and metals.

B21.4.2 Analytical Results

Analytes requested are summarized in Table B21-1. The analytical results from

sample 21_CB are summarized in Table B21-2. Contaminants from each analyte

group (except PCBs) were found in the sediment samples.

Low levels of petroleum hydrocarbon contamination are present in the sediment.

Total recoverable petroleum hydrocarbons (TRPH)are present at 160 mg/kg, with

TFH-gasoline at 0.168 mg/kg, and TFH-diesel at 192 mg/kg. The TRPH and TFH

values are below the California LUFTaction levels.

VOCs detected in the sediment include acetone (460 fig/kg), methylene chloride

(380fig/kg), and toluene (27fig/kg). Acetone and methylene chloride are

demonstrated laboratory contaminants; their maximum detected concentrations in

the trip blanks are 37 fig/L and 42 fig/L, respectively.

Twenty SVOCs were detected in the sediment sample, seventeen of which are

polynuclear aromatic hydrocarbons (PAHs). The compounds that are not PAHs

are benzyl butyl phthalate and bis(2-ethylhexyl)phthalate, which are plasticizers,

and carbazole, which is a dye intermediate used in making photographic plates.

The detected SVOCs and their concentrations are shown in Table B21-2. Three of

the PAH compounds had concentrations greater than 5,000 fig/kg: fluoranthene

(10,000 fig/kg), phenanthrene (14,000 fig/kg), and pyrene (6,200fig/kg).

1002o942.sco_k3\JD-5/2 B21-8
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Eleven pesticides were detected. The concentrations of the various pesticides

range from 4.87 to 557 jug/kg. The pesticides with the highest concentrations are

4,4-DDD (109 jug/kg), 4,4-DDE (109 jug/kg), and 4,4-DDT (557 jug/kg).

Three metals (antimony, beryllium, and silver) were not detected in the sediment

sample. The detected metals are listed in Table B21-2.

B21.5 Surface and Near-Surface Soils

Compounds detected in the surface and near-surface soils are primarily herbicides,

pesticides, petroleum hydrocarbons, and volatiles. PCE, TCE, and benzene were not

detected in the surface or near-surface soils.

B21.5.1 Description of Surface and Near-Surface Soil Samples

The surface soils at Site 21 are mapped as Sorrento loam of the Sorrento Series

(Wachtell, 1978). The Sorrento loam generally consists of well-drained loam from

0 to 12 inches below ground surface (bgs) overlying silty clay loam to 62 inches

bgs, below which lies sandy loam to 72 inches bgs. The percolation rate of the

Sorrento loam ranges from 0.2 to 6.0 in/hr, and the available water capacity rate

ranges from 0.16 to 0.21 in/hr.

There were three sampling stations (randomly located) for surface and near-

surface soils: 21_GN1, 21_GN2, and 21_GN3. Samples were collected at 0, 2,

and 4 feet bgs in 21_GN1 and 21_GN3, and at 0 and 2 feet bgs in 21_GN2. In

addition, upgradient surface samples were taken at 0 and 2 feet bgs at 21_UGS,

in an unpaved parking area upgradient of Site 21.

The surface and near-surface soils were analyzed for VOCs, SVOCs, pesticides,

PCBs, herbicides, TRPH,TFH, and total metals. Samples at 21_GN3 at 2 feet and

both 21_UGS samples were not evaluated for herbicides as had been planned in

10020942.SCO\93\JD-5/2 B21-9
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the SAP Amendment. Sample depths and analytes are summarized in

Table B21-1.

B21.5.2 Analytical Results and Soil Vapor Headspace Values

Surface soils and lithologic samples from the borings were evaluated in the field

for organic vapors using an HNu photo-ionization detector or a flame ionization

detector (OVA). The results of the field head space analyses are provided in

Attachment 1 (Appendix B).

Table B21-2 presents all detected analytes for the surface and near-surface soils.

In general, the analyses indicate the presence of petroleum and fuel

hydrocarbons, pesticides, herbicides, and VOCs in the surface and near-surface

soils. PCE and TCE were not detected in the surface soils.

B21.5.2.1 Upgradient Area

Fuel and petroleum hydrocarbons and metals were detected in the upgradient

surface sample; this sample was analyzed only for TRPH, TFH, and metals.

Fuel and petroleum hydrocarbons were detected in both the surface and 2-foot-

depth samples. In the surface sample, total recoverable petroleum hydrocarbons

(TRPH) are present at 2,556 mg/kg, TFH-diesel was detected at 34.6 mg/kg and

TFH-gasoline was detected at 0.0731 mg/kg. In the 2-foot sample, TRPH was

detected at 56 mg/kg, but neither TFH-gasoline nor TFH-diesel was detected. The

TRPH concentration detected in the surface sample is above California LUFT

action levels.

Four metals (antimony, mercury, silver, and selenium) were not detected in the

upgradient samples. The remaining metals are listed in Table B21-2.

10020942.SC0\93\JD-5/2 B21-10
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B21.5.2.2 Materials Storage Area

The analytical results indicate the presence of petroleum and fuel hydrocarbons,

pesticides, herbicides, and VOCs in the surface and near-surface soils. PCE and

TCE were not detected in the surface soils.

Neither TRPH nor TFH-diesel were detected; TFH-gasoline was detected in the

surface soil sample from 21_GN3 at a concentration of 0.0991 mg/kg, which is

below the California LUFTaction level.

VOCs detected in the surface and near-surface soils include acetone (7 to

26 jug/kg), chloroform (3 jug/kg) and toluene (3 to 6 jug/kg, estimated), as shown in

Table B21-3. Acetone is a demonstrated laboratory contaminant; the maximum

detected concentration in the trip blanks was 37 jug/L. Toluene values are below

the CRDL and are therefore estimates. Chloroform was detected in the rinsate

sample from 21_UGS (the upgradient surface sample); this may be an anomaly.

SVOCs and PCBs were not detected.

Five pesticides are present in the surface soils at concentrations ranging from

0.14 to 50.90 jug/kg. Pesticides were not detected in the samples at 2 and 4 feet

bgs.

Two herbicides were detected in the surface sample at 21_GN2: 2,4,5-T at

67.3 jug/kg, and dalapon at 167 jug/kg. Dalapon was also detected at 21_GN1 at

0, 2, and 4 feet bgs at concentrations of 707, 609, and 270 jug/kg, respectively,

and in the duplicate of the surface sample at a concentration of 370 jug/kg.

All of the metals (except antimony, mercury, silver, and selenium) were detected in

the surface and near-surface soils.

10020942.SCO_93\JD-5/2 B21-11
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B21.6 Vadose Zone Soils

B21.6.1 Description of Subsurface Soil Samples

One deep boring (21_DBMW56) was drilled to 137 feet bgs in the storage yard

and was completed as a monitoring well. Two monitoring wells were drilled and

sampled (21_UGMW237 and 21_DGMW90). Sample depths and analytes are

summarized in Table B21-1, and boring locations are shown in Figure B21-1.

B21.6.2 Subsurface Geology

Subsurface soils encountered at the site were Quaternary alluvium, and the

primary materials were sandy lean clay, lean silt, sandy silt, silty sand, and poorly

graded sand. The sand was generally fine grained, with occasional gravel

encountered in the sand layers. The soils were heterogeneous with generally

discontinuous soil layering. At 20 feet bgs, a well-graded, fine to medium sand

layer was encountered in 21_DGMW90 and 21_UGMW37. Figure B21-2 presents

a generalized cross section of the site geology. Detailed boring logs that describe

the specific soil layers are presented in Appendix K.

B21.6.3 Analytical Results

The results of the laboratory testing on the subsurface soils are presented in

Table B21-3, which includes soil samples from the deep boring and the well

borings. Low concentrations of one VOC, one pesticide, TFH-gasoline, and

metals are present in the subsurface soils. Visible contamination was noted on

the boring Icg for 21_DGMW90 at 30 and 80 feet bgs; contamination was not

identified on the logs for 21_DBMW56 or 21_UGMW37.

Total Petroleum Hydrocarbons (TRPH, TFH). TFH-gasoline was detected in

21-_DBMW56 at 50 feet at a concentration of 0.107 mg/kg; this value is below the

California LUFT action level. TFH-diesel and TRPH were not detected.

10020942.8CO_93\JD-5/2 B21-12
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Volatile Organic Compounds (VOCs). Acetone was detected at an estimated

concentration of 7 fig/kg in 21_UGMW37 (the Upgradient well) at 90 feet; no other

VOCs were detected. Acetone is a demonstrated laboratory contaminant; the

maximum detected concentration in the trip blanks was 37 fig/L.

Semivolatile Organic Compounds (SVOCs). SVOCs were not detected.

Pesticides, Polychlorinated Biphenyls (PCBs), and Herbicides. One pesticide,

methoxychlor, was detected at a concentration of 17.7 to 25.4 fig/kg at 50 and

60 feet in 21_DBMW56; no other pesticides, herbicides, or PCBs were detected.

Metals. Metals results are presented in Table B21-3.

Total Organic Carbon (TOC). TOC was detected at concentrations ranging from

100 to 318 rog/kg at the screened intervals at 21_DGMW90 and 21_DBMW56.

B21.6.4 Soil Vapor Headspace Concentrations

Soil vapor headspace concentrations are presented in Attachment 1 (Appendix B).

Low to moderate headspace concentrations, ranging from 0 to 5.8 ppmv, were

detected with an HNW photo-ionization detector and a flame ionization detector

(OVA). No correlation can be made between the soil vapor headspace and the

laboratory detected concentrations.

B21.7 Groundwater

B21.7.1 Site-Specific Hydrogeology

Groundwater was first observed in 21 DGMW90 and 21 UGMW37 at about 100
t

and 94 feet bgs, respectively; the approximate depth to water observed during

drilling was not recorded for 21_DBMW56. Groundwater quality sampling of the

wells in February 1993 indicated potentiometric water levels at elevations of

162.55, 161.95, and 161.18feet msl in 21_UGMW37, 21_DBMW56, and
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21_DGMW90, respectively. Information on the specific well construction, including

screen setting and sudace elevations, is provided in Table B21-4, Well

Construction Details.

A 4-hour pumping test was performed on Well 21_DBMW56. The water-quality

sample from this well was collected during the pumping test; the water-quality

samples from 21_UGMW37 and 21_DGMW90 were collected with dedicated

pumps on 13 and 20 November 1992, respectively.

Estimated transmissivity and hydraulic conductivity are provided in Table B21-5,

Summary of Hydraulic Parameters. A storage coefficient and leakance factor

could not be calculated for this site. The average groundwater gradient is

approximately 0.007 ft/fi, or about 38 ft/mile to the north-northwest. Groundwater

generally flows toward the northwest at the Station.

Using a gradient of 0.007, a hydraulic conductivity of 19.6 ft/day, and an assumed

effective porosity of 0.3, the average linear velocity of groundwater would be

0.46 fi/day.

B21.7.2 Analytical Results

Groundwater quality samples were analyzed for the parameters shown in

Table B21-1. The analytical results are summarized in Table B21-6. In the tested

groundwater samples, drinking water standards (MCLs) were exceeded by two

VOCs, two metals, total dissolved solids (TDS), chloride, and sulfate.

General Chemistry. Nitrate/nitrite and TDS exceeded the MCLs at water quality

_amples from both upgradient and Site 21 wells. Chloride and sulfate concen-

trations in groundwater exceeded MCLs at the downgradient well, 21 MW90.t

Concentrations of the contaminants were detected at:

° Nitrate/nitrite - 19.3 (MW37), 22.0 and 22.7 (MW56), and 23.5 (MW90) mg/L

10020942.SC0\93\JD-5/2 B21 -14
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As discussed in Section 3, the groundwater facies change dramatically across

MCAS El Toro, and this change in water quality is evident at Site 21. Differences

can be seen in TDS, chloride, and sulfate between the upgradient well, the source

area well, and the downgradient well. Appendix A1 presents a more complete

discussion of the general inorganic chemistry of the regional groundwater

underlying the site. It appears that Site 21 has had no impact on inorganic water

quality of the regional groundwater.

Hydrocarbons (TRPH, TFH). Hydrocarbons were not detected.

Volatile Organic Compounds (VOCs). Two VOCs were detected in the

groundwater from the upgradient well (21_UGMW37) at levels exceeding the

groundwater quality standards: tetrachloroethylene (PCE) (7fig/L) and

trichloroethylene ('I'CE) (11 fig/L). TCE and PCE were detected in the

downgradient well (21_DGMW90)at levels below the maximum contaminant limit

(MCL), and were not detected in 21_DBMW56.

Three VOCs were detected at levels below the MCL: chloroform (0.6 to 1 fg/L),

methyl chloride (3 to 4fg/L) and methylene chloride (0.6fg/L, estimated).

Methylene chloride is a demonstrated laboratory contaminant; the maximum

detected concentration in the trip blanks was 42 fg/L.

Semivolatile Organic Compounds (SVOCs). SVOCswere not detected.

Pesticides, Polychlorinated Biphenyls (PCBs), and Herbicides. Pesticides,

herbicides, and PCBs were not detected.

Metals. At 21_DGMW90, selenium was detected at concentrations exceeding

drinking water standards (at 11.6 fig/L).
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B21.7.3 Comparison with Drinking Water Standards

A summary of detected contaminants at concentrations exceeding MCLs is

provided in Table B21-7.

B21.8 Potential Contaminant Migration Pathways

The potential contaminant sources are spills or leaks from stored drums of chemicals.

Leaked or spilled chemicals may have flowed across the paved storage area and onto

the ground or into the catch basin located at the southwest corner of the site. Water

from the catch basin flows into the Bee Canyon Wash. It is possible that the surface

water runoff may have infiltrated the soil and migrated into the groundwater.

B21.9 Summary and Conclusions

In summary, analyses of the sediment sample indicates the presence of petroleum

hydrocarbons, VOCs, SVOCs, pesticides, and metals. Chemicals in the surface and

near-surface soils are primarily herbicides, pesticides, petroleum hydrocarbons, and

VOCs. One VOC, one pesticide, TFH-gasoline, and metals are present in the

subsurface soils. TCE, PCE, and benzene are not present in the sediment or soils at

Site 21. Groundwater samples analyzed indicate that concentrations of two VOCs (TCE

and PCE), two metals (manganese and selenium), nitrate, TDS, chloride, and sulfate

exceed the MCLs.

In conclusion, laboratory analyses of surface, near-surface, and vadose zone soils

indicate the presence of hydrocarbons, VOCs, pesticides, herbicides, and metals.

Those compounds plus SVOCs are also present in the catch basin sediment. These

compounds do not appear to be entering the groundwater at this site. It does not

appear that the soil contamination at Site 21 is a potential contributor to regional

groundwater VOC contamination (OU-1).
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Table B21-1
Site 21 (OU-3): Types of Samples and Chemical Analyses

MCAS El Toro Phase I RI Technical Memorandum
Sheet I of 2

Groups of Anal_es Requested a

Station Sample Sample Pestl. Oeneral
Location/ Identi- Identi- Depth Semi- cldea/ H®rbl- Chem- Dioxine/ Gross
Stratum ficatlon ficatlon (ft) V_a VOCe I=CBa cidee TPH TFH Metale TCN istry TOC Furana Alpha/Beta

Surface Water and Sediments

101x x xI xxlxll I I
Surface and Near-Surface Soils

Storage 21_GN1 S1454512 0 X X X X X X X
Area

Storage 21_GN1 S1454373b 0 X X X X X X X
Area

Storage 21_GN1 S1454379 2 X X X X X X X
Area

Storage 21_GN1 S1454378 4 X X X X X X X
Area

Storage 21_GN2 S1454371 0 X X X X X X X
Area

Storage 21_GN2 S1454370 2 X X X X X X X
Area

Storage 21_GN3 S1454366 0 X X X X X X X
Area

Storage 21_GN3 S1454369 2 X X X X X X
Area

Storage 21_GN3 S145436901b 2 X X X X X X X
Area

Storage 21_GN3 S1454375 4 X X X X X X X
Area

Storage 21_UGS S1454368 0 X X X
Area

Storage i21_UGS S1454367 2 X X X
Area

Vadose Zone Soils

Storage 21DBMW56 S1457136 5 X X X X X X
Area

Storage 21_DBMW56 S1457138b 5 X X X X X X
Area

Storage 21_DBMW56 S1457139 10 X X X X X X
Area

Storage 21 DBMW56 S1457140b 10 X X X X X X
Area

Storage 21 DBMW56 S1456567 15 X X X X X X
Area
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Table B21-1

Site 21 (OU-3): Types of Samples and Chemical Analyses
MCAS El Toro Phase I RI Technical Memorandum

Sheet 2 of 2

Groups of Anal_es Requested a

Station Sample Sample Peetl- General
location/ Identl- Idantl- Depth Semi- cidem/ Herbl- Chain- IDloxina/ Gross
Stratum ftc,etlon fioetion (fi) VOCa VOC$ PCB$ cidem TPH TFH Metals TCN ietry TOC Furana Alpha/Beta:

Storage 21_DBMW56 S1456568 20 X X X X X X
Area

Storage 21 DBMW56 S1456569 25 X X X X X X
Area

Storage 21_DBMW56 S1456570 50 X X X X X X
Area

Storage 21_DBMW56 S1456571 60 X X X X X X
Area

Storage 21_DBMW56 S1456572 80 X X X X X X
Area

Storage 21_DBMW56 S1456573 95 X
Area

Down- 21_DGMWSO S1457090 80 X X X X X X
gradient

Down- 21 DGMWS0 S1457091 120 X X
gradient

Down- 121_DGMW90 S1457093b 120 X X
gradient

Up- i21_UGMW37 S1456393 90 X X X X X X
gradient

Up- 121_UGMVV37 S1456394 100 X X
gradient

Groundwater

Storage 21_DBMW56 S1452126 92-132 X X X X X X X X X
Area

Storage 21_DBIVIW56 S1452472b 92-132 X X X X X X X X X
Area

Down- 21_DGMW90 S1452127 95-135 X X X X X X X X X
gradient

Down- 21_DGMWSO S1452457 95-135 X
gradient

Up- 21_UGMW37 S1452128 230-270 X X X X X X X X
gradient

a VOCs= VolatileOrganicCompounds;Semi-VOCs= SamivolatileOrganicCompounds;
PCBs= PolychlorinatedBiphenyls; TPH= Total RecoverablePetroleumHydrocarbons;
TFH = TotalFuel Hydrocarbons;TCN = TotalCyanide; TOC = TotalOrganicCarbon.

b Duplicate

100120948.SCO/93/JD



Table 021-2
Site21 (OU- 3); Summary of Detected Chemicals in Sediments and Surface/Near-Surface Soil

MCA8 Gl Toro Pllal4 1RI T_:hnlr.41Mllmorlf1_han

NuMeEn s_u1033 s_'484373 s_-4548t2 s_484376 s_-48437, st4&437t sHs4370 8_'484385
SAMPLE DEPTH(FT.BGS) (O) (O) 40) 42) (4) (0) {2) {0)

ANALY'rE BY GROUP UNITS DVF(a)
METAL_
kLUMINUM MG/KG 16800 4550 4550 8030 13700 3760 8300 3690
ARSENIC bIG/KG g.g 0.6 9,5 2.1 b 4.3 7.5 1.0 b 9.1
)ARIUM MG/KG 227 80.3 sg.1 101 213 59.7 121 56.5
BERYLLIUM MG/KG 0.49 U 0.35 b 0.35 b 0,51 b 0.53 b 0.3 b 0.53 b 0.35 b
CALC{UM MGIKG 6260 _ 2950 3040 10600 3010 35KI 2620
CADMIUM MCdKG 4.1 0.99 b 0.0 b 0.96 b 1.7 0.67 b 1.2 0.62 b
COBALT MG/XG 11.5 3,7 b 3.8 b 4 b 0.2 b 3.5 b 4.2 b 2,8 b
CHROMIUM MG/t(G 29.1 5,4 5.9 8 14.2 4.7 g.1 4.g
COPPER MG/KG 41,4 5.2 b 5 b 6,5 11,4 4.g b 7.3 4.7 b
:iRON MG/KG 26400 0360 8110 12300 18500 6960 12000 7000
I/IERCURY MG/KG 0.05 0.03 U 0.03 U 003 U 0.03 U 0.03 U 0.03 U 0.03 U
_OTASSIUM MG/KG 8550 824 b 883 b 3000 4500 767 b 3410 053 b
dAGNESIUM MGJKG 8060 1530 1S20 4480 8150 1480 4690 1430
MANGANESE MG/KG 468 213 199 218 314 163 234 122
_ODIUM MG/KG 400 b 202 b 307 b 235 b 361 b 275 b 285 b 273 b
qlCKEL MG/t(G 20.4 7 b 6.1 b 5.3 b 14.2 4.6 b 7.6 b 4.2 b
.F-AD MG,I(G 171 10.2 0.8 2.4 4.5 11.6 2.2 14.3
SELENIUM MG_KG 0.17 b 0.1 U 0.1 U 0.11 U 0.12 U 0.1 U 0.11 U 0.1 U
THALLIUM MC.dt(G 0.19 b 0.15 b 0.17 ti 0.28 b 0.31 b 0.15 U 0.18 b 0.14 U
_ANADIUM MG/KG 54.2 11.5 12 29.8 45.5 10.3 b 27.7 10 b
_'INC MG/KG 507 23.1 21.g 38.1 59.6 22.g 42.9 21.6
VO/-4 T/LE OR19ANICCOII=OUNDS

UG/KuG/KG 460 10 U J 11 U 15 14 10 UMETHYLENE CHLORIDE 380 B - U 11 U 12 U 10 U U 10 U
_EiFIIVOLATILE ORGANIC COMPOUNDS
31S(2-ETHYU'IEXYL)PHTHALATE UQ/'KG 1300 670 U 680 U 720 U 780 U 600 U 720 U 070 U
J.NTHRAClENE UG/KG 1900 670 U 680 U 720 U 780 U 680 U 720 U 070 U
_(RENE UG/KG 6200 670 U 680 U 720 U 780 U 660 U 720 U $70 U
IIBENZOFURAN UG/KG 400 J 670 U 880 U 720 U 780 U 680 U 720 U 070 U

gENZO(GHI)PERYLENE UGA(G 670 J 670 U 600 U 720 U 700 U 0BO U 720 U 870 U
:NDENO(1,2,3-CD)PYRENE UG/KG 1100 670 U 680 U 720 U 700 U 6BO U 720 U 070 U
_F.NZO_)FLUORANTHENE UG/KG 2100 670 U 680 U 720 U 700 U 680 U 720 U 070 U
=LUORANTHIENE UG/KG 100(X) 670 U 680 U 720 U 760 U 560 U 720 U 070 U
BF..NZO_FLLIORANTHENE UCdKG 2000 670 U 000 U 720 U 760 U 680 U 720 U 070 U
J,CENAPHTHYLENE UG/KG 170 J 670 U 680 U 720 U 780 U 680 U 720 U 870 U
',HRYSENE UG/KG 3100 670 U 6110 U 720 U 780 U 600 U 720 U 670 U

_ENZO(A)PYIRENE UGdKG 2000 670 U 680 U 720 U 780 U 680 u 720 u 070 U
HBENZO_A,H)ANTHRACENE UC.dKG 570 J 670 U _ U 720 U 7_0 U 080 U 720 U 670 U

EIENZO(A)ANTHRACENE IJG/KG 1800 670 U 680 U 720 U 780 U 680 u 720 U 070 U
KCENAPHTHENE UC,,/KG 1200 670 U 080 U 720 U 700 U 600 U 720 U 070 U
I'IENANTHRENE UCw_G 14000 070 U 680 U 720 U 780 U 680 U 720 U 670 U
;ENZYL BUTYl. PHTHALATE UG/KG 180 J 070 U 680 U 720 U 780 U 680 U 720 U 070 U
LUORENE UG/KG 1300 670 U _ U 720 U 780 U 680 U 720 U 070 U
:ARBAZOLE UC,/t(G 2800 670 U 680 U 720 U 700 U 680 u 720 U 670 U
YMETHYLNAPHTHALENE UG,'KG 150 J 670 U 680 U 720 U 700 U 680 U 720 U 670 U
_EST/C/DESAND PC.Bs
!NDOSULFAN SULFATE IJG/KG 10.8 3.36 U 3.4 U 3.58 U 3.88 U 3.37 U 3.62 U 3.36 U
!NDOSUt-FAN 0 UC,dKG 6.27 3.3_ U 3.4 U 3.58 U 3.86 U 3.37 U 3.62 U 3.36 U

414'-DDT UGfKG 557 D 49.g 20 3.58 U 3.88 U 110 3.62 U 50.9
LLPHA-CHLORDANE UG/KG 5.07 1.73 U 1.75 U 1.84 U 2 U 1.74 U 1.86 U 1.73 U
La_.L__._-CHLORDANE UG/KG 7.75 1.73 U 1.75 U 1.84 U 2 U 0.356 1.86 U 0,222

ENDRIN KETONE LIG/KG 4.87 3.38 U 3.4 U 3.58 U 388 U 3.37 U 3.62 U 3.36 U

BHC-G.-_.u..u._A._qJNDANE) UG/KG 1:75 U 1.73 U 1.75 U 1.84 U 2 U 1.74 U 1.86 U 0.138
)IELDRIN UC-dKG 10.6 3.36 U 3.4 U 3.50 U 3.88 U 337 U 3.62 U 3.36 U
!NDRIN UG/KG 22.3 3.36 U 3.4 U 3.58 U 3.88 U 3.37 U 3.62 U 3.36 U
dlETHOXYCHLOR UG/KG 6.3t 17.3 U 17.6 U 18.4 U 20 U 17.4 U 18.6 U 17.3 U

4,4'-DDD UG/KG t09 D 2.08 1.13 3.58 U 3.88 U 9.06 3.62 i U 3.884,4'.DOE UG,/KG 109 D 3.36 U 3.4 U 3.58 U 388 U 141 3.62 U 403
fEp fur*JnJ__S

,A ON - ] 17071 I 3,0I 16°°1 12'°1 11671 15451ul5111 u2,4r5.T UG/KG ' 25.4 U ,
25.8 U 27.2 U 29.5 U 67.3 27.4 U 25.5 U__

tOTAL FUEL HYDROCARBONS _x:_F._ AND GASOUNE_

TFH DIESEL MCdKG I 102 I I 12.7 lu I 12.. lu I 13.5 lu I 14.7 lu I 12.6 lu I 13.6 lU I 12-7 luTFH GASOLINE MG/KG 0.168 0.051 U 0.052 U 0.054 U 0.030 U 0 051 U 0.055 U 0099
tOTAL RECOVERABLE _ J=JM HYDROCARBONS:_rll_,l)H/
r'RPH IMC'a<oI 1.0 I I 2o I u I 20 I u I 20 I u I 20 I u I 2o I u I 2o I u I 2o I u
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Table B21-2
Sits21 (OU- 3): Summary of Detected Cheml¢ill In Sediments and Surface/Near-Surface Soil

MCA8 El Toro Phisl I RI Technicll Memmirtdum

._. .,. o.,FSAMPLE NUMBER 8t4.1;4,171i 0t404SU 8_-484317
SAMPLE DEPTH(FT. BGS) (4} (0) (2)

ANALYTEBYGROUP UNl'rts DVF(i)
METALS
ALUMINUM MG/KG 18600 3180 8120
ARSENIC MG/KG 4.0 3.8 1.8 b
BARIUM MGACG 190 26.2 b 130
BERYLLIUM MG/KG 0.71 b 0.28 b 0.4 b
CALCIUM MG/KG 7120 110Q 3370
CADMIUM MG/KO 1,6 0.49 b 0.97 b
COBALT MG/KG 7.6 b 4,6 b 4.9 b
CHROMIUM bIG/KG 163 3 g
COPPER MG/KG 11.6 S.2 b 7.2
IRON MG/KG 20900 7650 12100
MERCURY MG/KG 0.03 U 0.03 U 0.03 U
POTASSIUM MG/KG 4990 570 b 3610
MAGNESIUM MG/KG 9040 1180 4500
MANGANESE MG/KG 326 95.7 247
SODIUM MG/KG 353 b 201 b 303 b
NICKEL MC.dKG 13.7 4.7 b 7.2 b
LEAD MG/KG 4.4 4.9 2.1
SELENIUM MG/KG 0.12 U 0.1 U 0.11 U
THALLIUM MG/KG 0.41 b 0. t5 U 0.2 b
VANADIUM MG/KG S3.2 16.2 27.9
ZINC MG/KG 03.5 115.8 39.8
VOLAT//.E ORGANIC COMPOUNDS

ACETONE UG/KG
METHYLEN_=CHLORIDE U
SEJVOLATILE ORGANIC C_DS

BIS(2-ETHYLHEXYL)PHTHALATE UG/KG 760 U
ANTHRACENE UG/KG 760 U
PYRENE LIG/KG 760 U
DIBENZOFURAN UG/I_G 760 U

BENZO(GHI)PERYLENE UG.q(G 760 U
INDENO{1r2r3-CD)PYRENE UC_<G 760 U
BENZO{B)FLUORANTHENE UG/KG 760 U
FLUORANTHENE UG/KG 760 U
BENZO(K)FLUORANTHENE UG/I<G 760 U
ACENAPHTHYLENE UG/KG 760 U
CHRYSENE UOACG 760 U
BENZO{A)PYRENE UG/KG 760 U
DIBENZO{ArH)ANTHRACENE IG/KG 760 U
BENZO(A)AN'rHRACENE UG/KG 760 U
/_CENAPHTHENE UG/KG 760 U
PHENANTHRENE UG/KG 760 U
BENZYLBUTYL PHTHALATE UG/KG 760 U
FLUORENE UG/KG 760 U
CARBAZOLE UG/KG 760 U
2-METHY'LNAPHTHALENE JG/KG 760 U
PESTICIDES AND PCBs
ENDOSULFAN SULFATE UG/KG 3.78 U
ENDOSULFAN II UC_KG 3.78 U

4,4'-DDT _G 3.78 U
ALPHA-CHLORDANE UG/KG 1.95 U
_AMMA..CHLORDANE UG/KG 1.95 U
ENDRIN KETONE UG/KG 3.78 U
BHC-GAMMA(LINDANE) UG/KG 1.95 U
DIELDRIN UG/KG 3.73 U
ENDRIN UG/KG 3.78 U
ME'II-IOXYCHLOR UGJKG 19.5 U
4,4'-ODD UG_G 3.78 U
4,4'-DDE UG/KO 3.78 U
HERBICIDES

DALAPON I.JG/I(G S7.4 U - -2,4,.-T  ol.7iuI t I I I I I I I I I I i I
TOTAL FUEL HYDROCARBONS (DIESEL AND GASOLINE_

TOTAL RECOVERABLE PETROLEUM HYDROCARBONS ('I'RPH)
TRPH 1MG/KGI 20 I u I 25_5 r I 56 I I I i 1 t I I I i I

(a) A defifiltion of each dMI Ylilldllllon flsg (DV_ Is 10('ovided · Table B-I.
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Table B21-3

Site21 (GU- 3): Summary of Detected Chemicals In the Vadoae Zone (Subsurface) Samples

MCAS El Toro Phase IRI Technical Memorandum

STATION ID 21_DBMW46 DVF_I) 21_DBm-_/_ DVF(a_ 21_DBMW46 DVF[i) 21_DBMW56 21_DBMW56 21_DBMW56 DVF(a) 21_DBMW46 21 DBMW56

8AMPLE NUMBER 81U7156 814,67139 81467132 814S7140 51460467 S14,646419 $1446646 $1446570
SAMPLE DEPITI(FT.BGS ) (9) (0) (t0) (t0) (15). {20) (25) (46)

ANAI.YTE BY GROUP UNITS DVF(a) DVFla ) DVF{a} DVF(a)
GENERAL CHEMISTRY

TM ] I I i I I I I I I I I I I I I
METALS

SILVER MG/KG 2 b 2.4 b 2.2 b 2 b 1.9 b 2 b 2.3 b 2.1 b
ALUMINUM MG/KG 15400 22900 12900 16900 3490 2890 15200 9490
ARSENIC MC*dKG 4.1 3.2 2.9 2 b 0.5 b 2.5 3.3 1.3 b
M_RIUM MC-dt(G 179 225 166 159 37.3 b 25.7 b 253 37.6 b

BERYLLIUM MG/KG 1.2 1.4 1.3 1.2 0.72 b 0.63 b 1.2 0.96 b
CALCIUM MC.dKG 10300 14100 9640 8760 2150 929 b 12100 1260
CADMIUM MGA,(G 1.6 1.5 8.1 1.2 0.77 b 043 b 16 0.28 b
COBALT MCdKG 8.1 b 8.5 b 6.3 b 6.3 b 1.5 b 1.2 U 7.7 b 2.5 b
CHROMIUM MG/KG 15.6 20.2 12.9 16.1 4.6 7.3 17.4 7.1
[.;U_'P'CK MG_KG 12.1 13.6 10.2 9.8 4,3 b 3.8 b 9.9 3.4 h
IRON MC,-dKG 19900 26600 17900 20500 4930 4880 21200 6720
MERCURY MG/KG 0.04 b 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.06
POTASSIUM MGA(G 4890 5910 5140 4810 1200 1170 4860 1090 b
MAGNESIUM MC-d"KG 9700 13100 9130 9260 1900 1600 8040 1720
MANGANESE MCdKG 322 364 303 299 131 93 330 101
SODIUM MG,'KG 442 b 567 b 000 b 764 b 449 b 275 b 566 b 452 b
NICKEl- MCdKG 9.7 11.8 8.9 b 7.9 b 2.2 b 2.9 b 11.2 4.2 b
LEAD MC_KG 3.4 2.6 2.4 1.9 1.3 0.95 2.5 2.1
SELENIUM MC-dKG 0.12 U 0.12 U 0.12 U ' 0.11 U 0.11 U 0.1 U 0.12 U 0.11 U
THALLIUM MG/KG 0.31 b 0.24 b 0.43 b 0.27 b 0.15 U 0.15 U 0.35 b 0.15 U
VANADIUM MC.._KG 48.9 64.0 43.4 50.0 11.1 11.1 549 15
ZINC MC.dlKG 62 7(I.1 59.5 59.9 13.3 15.2 61.7 17.2
VOLAT/LE ORQAN/C COMPOUNDS

^CErONE I UG/KG r 12 I u I 11 I u I 11 I u I 13 I u I 11 I u I 15 ] u I 12 I u ] 12 I u
PES 71CJDESAND PCBS

METHOXYCHLOR I UG/KG I 18.4 I U I 1B.7 I U [ 13.7 I U I 21.3 [ U I 16.3 I U I 17.1 I U I 18.1 I U J 17.7 j
TOTAL FUEL HYDROCARBONS (DIESEL AND GASOUNE)

TFHGASOLINE I MG/KGI O0S4 I U I 0.055 I U I OO56 I U I 0.063 I U I 0.0_ I U I 0.051 I U I 0.053 I U I 0.107 I
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Table 021-3
Slt-21 (OU- 3): Summary of Detected Chemicals in the Vadose Zone (Subsurface) Samples

MCAS El Toro phJu_ I RI Technical Memorandum

SAMPLE NUMBER 8t 466871 Bt48U72 St48U73 I 8t487090 S1467001 814s7003 S14663113 81NS6394
SAMPLE DEPTR(FT.BGS) (80) (80) (!tS) (130) (120) (90) 1100)

ANALYTE BY GROUP UNII_ DVF(a) DVFiB) DVF(a) DVF[t)
GENERAL CHEMISTRY

TOTAL ORGANICCARBON MG/tCGW - 100 U . 318 254TOTALOR .,CCARSON ] f I I * I I It II I I I I 100IJ
IL_IrAL_
SILVER MG/KG 1.8 b 2.2 U 0,43 U 0.49 U
ALUMINUM MC-JKG 1940 7070 2940 14000
ARSENIC M G,_KG 1.4 b 3.2 1.9 b 5.2
BARIUM MCdKG 35 b 89.9 35 b 182
5ERYT.LIUM MG_KG 0.64 b 0.94 U 0,12 U 046 J
CALCIUM MC/KG 2350 3490 1910 3230
CADMIUM MC/KG 0.34 b 1.I U 1 b 2.8
COBALT MG/KG 1.2 U 2.8 b 2.2 b 8.1 b
CHROMIUM MC/KO 2.6 14.8 5 14.8
COPPER MCdKG 2.2 b 8.7 2.9 b 95
IRON MG/KG 3260 11500 4880 16700
MERCURY MG/KG 0.03 U 0.03 U 1.5 0.03 U
POTASSIUM MC-dKG 690 b 1680 1130 b 3380
MAGNESIUM MG/KG 1100 2620 1700 4130
dANGANESE MC,_KG 78.8 161 132 628
3ODIUM MGiKG 195 b 322 b 259 b 425 D
YlCKEL MG,/KG 2.7 b 8,2 b 6.1 b 12.3
.EAD MCdKG 0.92 2.7 1.5 5.6
3ELENIUM MC.dKG 0.1 U 0.11 U 0.13 b 0.12 U
i'I-'tAU.IUM MC4KG 0.16 U 0.22 b 0.16 U 0.18 U
I/ANADIUM MGA(G i) b 23 11.8 45.8
;'INC MGA(G 12.6 $9.2 18.1 61.7
VOLATILE ORGANIC COMPOUNDS
_CETO, E I uc'_a I 11 I U I 20 I U I J [ 12 I U I 12 [ U I 12 I U i 7 I J t 12 t U
PE$TIL"_.__;_-?AND PCB;
_E'mOXYCHLOR l UGr,(G I 2S.4 I I 17.3 I U I I i I_R I I I ] I lO.8 I u I I
TOTALFUEL HYDROCARBONS ,_dF_FL AND GASOLINE)
F'FHGASOLINE I McvKO I o.oss I u I o.osl I u I I I o.os6 I u I I I I ] o.ose I u I I

Iai)Ade8nltion of each data validation flag (IDVF)is provided knTable B-1.
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Table B21-4

Site 21 (OU-3): Well Construction Details
MCAS El Toro Phase I RI Technical Memorandum

Sheet 1 of 1

Station Identification

Item 21_DBMW56 21_DGMW90 21_UGMW37

SurveyLocation--Northing 548,331.35 548396.53 548348.25
SurveyLocation--Easting 1546527.44 1546430.33 1546722.73

GroundSurfaceElevation(ft aboveMSL_ 256.32 255.48 419.43
MeasuringPointElevation(fi aboveMSL_') 256.06 255.35 419.67

MeasuringPointLocation Top of casing Top of casing Top of casing

Type of SurfaceCompletion Belowground Belowground Belowground

CasingDiameterandMaterial 4-inchPVC 4-inchPVC 4-inchPVC

ScreenDiameterandMaterial 4-inchstainless 4-inchstainless 4-inchstainless

ScreenInterval(ft bgsb) 92-132 95-135 89-130

Lengthof DropPipe(ft bgsb) 130 125 125

MakeandModelof InstalledPump 2-inchGrundfos 2-inchGrundfos 2-inchGrundfos
Recli-flow Redi-flow Redi-flow

DateofPumpingTest 11-18-92 NA NA

Dateof WaterQualitySampling 11-18-92 11-20-92 11-13-92

aMean sea level

bBelow ground surface

1002094B.SCO



TM'CTO145 CLE-C01-01F145-B18-0001

Table B21-5

Site 21 (OU-3): Summary of Hydraulic Parameters
MCAS El Toro Phase I RI Technical Memorandum

Sheet I of 1

Trans- Hydraulic
Well Analysis mi_jsivity Conductivity Storage Leakance

Identification Type of Test Method (ft'_/day) (fi/day) Coefficient a Factor a

21_DBMW56 Pump Theiss Recovery 720 19.6 NA NA

21 DGMW90 NA NA NA NA NA NA

21-UGMW37 NA NA NA NA NA NA

aNA = Not applicable.
Source: Table F-2 (Appendix F)

1002094D.SCO



Table B21-6

Site21(OU-3): Summaryof DetectedChemicalsIn GroundwaterSamples
MCAS El To_o Phase I RI Technlcat Memorandum

STATION ID 21_DBMW58 21_DBMW56 2t DGMW90 21_DGMWg0 21_UGMW37
SAMPLE NUMBER S1462126 S1452472 S1462127 S1452457 S1452128

SCREEN INTERVAL (92-132) (92-132) (95-135) (95-135) (90-130)

ANALYTE BY GROUP REG.COB_b) REG.LEVENc ) UNITS OVF_a) DVF(a) OVF(a) DVFla) DVF(a_
GENERAL CHEMISTRY

ALKALINITY AS CACO3 NA NA MG/L 202 200 190 212

CARBONATE NA NA MG/L

CYANIDE NA NA UCr4!.. 3 U 3 U 4 B 3 U

BICARBONATE NA NA MG/L 246 243 231 259

CHLORIDE 3 250 MG/I-- 188 188 467 180

SULFATE 3 250 MG/L 230 228 568 191

NITRATE/NITRITE'N I 10 MG/L 22.7 22 23.5 19.3

TOTAL DISSOLVED SOLIDS 3 500 MC--alL 1080 1060 1120 964

METALS

ALUMINUM 3 50 UG/L 31 U 31 U 31 U 48.1 b

BARIUM 2 2000 UG/L 28.8 b 28.6 b 32.9 b 25.3 b

CALCIUM NA NA UG/L 161000 161000 161000 144000

CADMIUM 2 5 UG/I. 1.2 U 1.2 U 1.8 b 2.2 U

IRON 3 300 UG/L 5.8 b 5.1 b 51.9 U 8.5 b

POTASSIUM NA NA UG/L 2190 b 2110 b 2770 b 2550 b

MAGNESIUM NA NA UG/L 45100 45300 46700 39400

MANGANESE 3 50 UG/L 7.6 b 7.2 b 904 13.7 b

SODIUM NA NA UG/L 78100 78300 80700 83100

NICKEL NA NA UG/L 10.6 b 13.3 b 113 102

ANTIMONY NA NA UG/L 12.1 U 12.1 U 17.6 J 12.1 U

SELENIUM I 10 UG/I-- 11.6 b 7.4 b 135 J 9.5

THALLIUM NA IdA UG/L 08 b 0.7 b 0.7 b 07 UJ

VANADIUM NA NA UG/L 17.4 b 16.3 b 14.2 b 13.6 b

ZINC 2 5000 UG/L 16.5 b I 1.4 b 9.2 U 5.1 b

VOLATILE ORGANIC COMPOUNDS

TETRACHLOROETHENE 2 5 UG/L 1 U 1 U 0.8 J 7

CHLOROFORM 2 100 UG/L 1 U 1 U 06 J 1

CHLOROMETHANE (METHYL CHLORIDE) NA NA UGIL 4 3 2 U 4
_AETHYLENECHLORIDE 4 40 UG/I. 1 U 1 U 06 J I U

TRICHLOROETHYLENE 2 5 UG/I. 1 U I U 1 11

rLa) A definition of each data vatidatior_flag (OVF) is provided in Table 6-1. lc) The given concentration represents the California MCL,

lb) Regulatory Codes ere: the EPA primary MCL, the EPA secondary MCL, or the
1= California MCL California DTSC Action Level, whichever is most stringent.

2 = EPA primary MCL

3 = EPA secondary MCL

4 = California DTSC Action Level

Sheet 1 of 1
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TM'CTO145 CLE-CO1-OIF145-B18-O001

Table B21-7

Site 21 (OU-3): Analyte Concentrations in Groundwater
Exceeding Regulatory Standards or DTSC a Action Levels

MCAS El Toro Phase I RI Technical Memorandum

Regula- Regula-
Well SI Concen- tory tory

Identification (ft bgs)b Analyte Units tration Levelc Coded

21_UGMW37 (89-130) Nitrate/Nitrite-N mg/L 19.3 10 2

Total Dissolved Solids mg/L 964 500 3

Tetrachloroethene iJg/L 7 5 1

Trichloroethylene i_g/L 11 5 1

21_DBMW56 (92-132) Nitrate/Nitrite-N mg/L 22.7 10 2

Total Dissolved Solids mg/L 1,080 500 3

Selenium I_g/L 11.6 10 2

21_DGMWg0 (95-135) Manganese pg/L 90.4 50 3

Selenium pg/L 13.5 10 2

Chloride mg/L 467 250 3

Nitrate/Nitrite-N mg/L 23.5 10 2

Sulfate mg/L 568 250 3

Total Dissolved Solids mg/L 1,120 500 3

acalifornia Department of Toxic Substances Control
bscreen interval (feet below ground surface)
CThemost stringent federal/state drinking water standard was applied. In the presence of both an EPA
MCL and a California MCL, the most stringent MCL is represented. If neither an EPA or California MCL
is listed, the California DTSC action level was applied.
dRegulatory Code:

1=EPA Primary MCL: Federally enforceable drinking water standard established for the health
effects of contaminants

2=California MCL: Heaith-based drinking water standard enforceable at the state level
3=EPA Secondary MCL: Nonenforceable standard based on aesthetic qualities of taste, color, and

odor (includes chloride, iron, manganese, sulfate, and TDS)
4=DTSC Action Level: Nonenforceable levels at which DTSC strongly urges water purveyors to

take corrective action to reduce the level of contamination in the water
they supply (Action levels cease to exist when state MCLs are
promulgated.)

10020ABF.SCO\93\JD-5/2



Appendix B22

Nature and Extent of Contamination:
Site 22 (OU-3) --Tactical Air Fuel Dispensing System
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Appendix B22

NATURE AND EXTENT OF SITE-SPECIFIC CONTAMINATION:

SITE 22 (OU-3) - TACTICAL AIR FUEL DISPENSING SYSTEM

This discussion of Site 22 is supplemented by the figures and data tables listed below.

The figures begin on page B22-3, and the tables are grouped at the end of this

Appendix B22. Field headspace values for soils at this site are presented in

Table BA1-22, in Attachment 1 to Appendix B (directly following Appendix B22).

Figure B22-1: (Site Map)
Figure B22-2: Geologic Cross Section

Table B22-1: Types of Samples and Chemical Analyses
Table B22-2: Summary of Detected Chemicals in Sediments and Surface/Near-

Surface Soil

Table B22-3: Summary of Detected Chemicals in Vadose Zone (Subsurface)
Samples

Table B22-4: Well Construction Details
Table B22-5: Summary of Hydraulic Parameters
Table B22-6: Summary of Detected Chemicals in Groundwater Samples
Table B22-7: Analyte Concentrations in Groundwater Exceeding Regulatory

Standards or DTSCAction Levels

B22.1 Site Description

Site 22 (OU-3), the Tactical Air Fuel Dispensing System (TAFDS),was originally located

at the eastern portion of the Petroleum Disposal Area (Site 10). It was first observed in

the 1952 aerial photographs. By 1980, it had been relocated west of Site 10, south of

Building 435, and east of Building 369. The site consists of two strata: Stratum 1, the

(more recent) western fuel dispensing area and Stratum 2, the (older) eastern fuel

dispensing area.

Heavy staining was observed at both TAFDS locations. Several fuel bladder revetments

(FBRs), each containing a fuel bladder, were located at the TAFDS. Numerous stained

areas surrounded these FBRs. Reportedly, the sites had a history of petroleum-based

fuel spillages and leaks during routine operation. A particular spill was cited that

10020A4B.SCO\93\JD-5/2
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TM'CTO145 CLE-C01-01F145-B1-O001

occurred in 1983 or 1984, during which an unknown quantity of fuel and soils was

cleaned up (Brown and Caldwell, 1986).

B22.2 Suspected Waste Types and Contaminants

Suspected contaminants for Site 22 are VOCs, SVOCs, and petroleum products.

B22.3 Field Investigation

The field investigation at Site 22 consisted of:

· Drilling and sampling one deep boring in Stratum 1, and completion as a well
· Collecting surface and shallow soil samples from seven sampling stations
· Drilling and sampling a 25-foot boring in Stratum 2

Because of the volatile nature of potential contaminants and the lack of nearby drainage

facilities to convey water, surface water is probably not a pathway of concern, so no

surface water or sediment sampling was conducted.

Changes were made in the site boundaries and the number and location of sampling

stations and soil borings from the original SAP, as documented in the SAP Amendment.

The main change was the addition of the (old) eastern TAFDS area to the site, and the

resulting addition of a 25-foot boring and the allocation of three shallow soil borings to

each stratum. Another change was the addition of a surface soil sample at the location

of the deep soil boring/monitoring well in Stratum 1.

B22.3.1 Surface Water and Sediments

(Surface water and sediment samples were not collected at this site.)

B22.3,2 Surface and Near-Surface Soils

Within Stratum 1, the Western Area, three shallow soil stations (22_1FB1,

22_1FB2, and 22_1 FB3) were sampled at the surface (0 feet) and at 2 feet. A

10020A4B.SCO\93\JD-5/2
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duplicate sample was collected at 2 feet at 22_1FB3. In addition, a surface

sample at 22_DBS was collected adjacent to Deep Boring/Monitoring Well

(22_DBMW47). A total of eight samples were collected.

Within Stratum 2, the Eastern Area, three other shallow soil stations (22_2FB1,

22_2FB2, and 22_2FB3) were sampled. Station 22_2FB1 was sampled at the

surface (0 foot) and at 2 feet. Stations 22_2FB2 and 22_2FB3 were each

sampled at depths of 0, 2, and 4 feet. A total number of eight shallow soil

samples were collected.

B22.3.3 Vadose Zone Soils (Soil Borings)

The 25-foot boring (22_25B219) was drilled and sampled in Stratum 2. It was

sampled for lithologic logging and chemical analyses at 5, 10, 15, 20, and

25 feet. No duplicate samples were collected. A total of five samples was

collected.

B22.3.4 Groundwater Monitoring Wells

One soil boring was drilled and sampled, completed as a Well (22_DBMW47),

and subsequently sampled for groundwater (Stratum 1). Nine soil samples were

collected for analyses during drilling at depths of 5, 10, 15, 20, 25, 35, 55, 95,

and 135 feet.

Well 22_DBMW47 is inside the Stratum 1 boundary; its depth to groundwater for

well is approximately 120 feet. An aquifer test was performed on this well, and it

was sampled once for groundwater during the pumping test.

B22.4 Surface Water and Sediments

(Surface water and sediment samples were not collected at this site.)

10020A4 B.$ CO\93\J D-5/2
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B22.5 Surface and Near-Surface Soils

B22.5.1 Description of Surface and Near-Surface Soil Samples

The soils of Site 22 are Omni Series, Section 206 - Sorrento loam, 0 to 2 percent

slopes. The Omni Series is characterized by poorly drained soils on floodplains

and in basins. These soils form in mixed alluvium. About 10 percent of the

mapping unit includes areas of Sorrento clay loam; 3 percent Sorrento sandy

loam; 5 percent soils that are noncalcareous throughout but are otherwise

similar to this Sorrento soils; 5 percent Mocho loam, 0 to 2 percent slopes; and

3 percent Bolsa silt loam (Wachtell, 1978).

At depths of 0 to 12 inches, the soils have a permeability of 0.6 to 2.0 in/hr, an

available water capacity of 0.16 to 0.21 in/hr, and a pH of 6.1 to 8.4 (Wachtell,

1978).

B22.5.2 Analytical Results and Soil Vapor Headspace Values

A summary of detected compounds is provided in Table B22-2, and includes

hydrocarbons, VOCs, SVOCs, and metals. In general, the soil samples with the

largest VOC and/or hydrocarbon concentrations correspond with the soil

samples for which the maximum OVA headspace concentrations were recorded

in the field (65 ppmv, 22_2FB2 at 4 feet).

B22.5.2.1 Upgradient Area

(Upgradient soil samples were not collected at this site.)

B22.5.2.2 Stratum 1: Western Area

Detected compounds include hydrocarbons, 3 VOCs, 11 SVOCs, and metals.

10020A4B.Sco\g3\J D-5/2
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Hydrocarbons (TRPH, TFH). TFH-diesel was detected in the Stratum 1 shallow

borings at the following concentrations: 0.2 mg/kg at 2 feet in 22_1FB1;

32 mg/kg at 2 feet in 22_1FB2; 30, 22, and 14 mg/kg at depths of 0, 2, and

2 feet in 22_1FB3. TFH-gasoline was detected at all stations at concentrations

less than 1 mg/kg. TRPH was detected at Stations 22 1FB2 and 22 1FB3 at-- t

depths of 0 and 2 feet; concentrations are as follows: 105 and 125 rog/kg at

depths of 0 and 2 feet; at 22_1FB2, 213, 261, and 393 mg/kg at depths of 0, 2

and 2 feet, respectively, at 22_1FB2. TRPH was 87 mg/kg in the surface soil

sample at 22_DBS; TFH was not detected at 22_DBS.

Volatile Organic Compounds (VOC)s. VOCs detected were acetone and

toluene at all sampling stations and 2-hexanone at 22_1FB3. Acetone

concentrations range from 12 to 31 fig/kg, and toluene, from 2 to 4fig/kg.

2-Hexanone was detected at 4fig/kg, estimated, in the 22_1FB3 sample at

2 feet. Acetone is a demonstrated laboratory contaminant. The maximum

detected concentration of acetone in the trip blanks was 37 fig/L.

Semivolatile Organic Compound (SVOCs). SVOCs were detected in the

22_1FB3 sample only and include:

· Benzo(a)anthracene at 390 fig/kg (estimated) at 2 feet
· Benzo(a)pyrene at 320 fig/kg (estimated) at 2 feet
° Benzo(b)fluoranthene at 370 fig/kg (estimated) at 2 feet
° Benzo(k)fluoranthene at 240 fig/kg (estimated) at 2 feet
· Bis(2-ethylhexyl) phthalate at 150 fig/kg at 0 feet in 22_1FB2
° Carbazole at 170 fig/kg (estimated) at 2 feet
° Chrysene at 400 fig/kg (estimated) at 2 feet
· Fluoranthene at 140 and 1,200 fig/kg at 0 feet and 2 feet, respectively
· Indeno(1,2,3-CD)pyrene at 200 fig/kg at 2 feet
° Phenanthrene at 1,000 fig/kg at 2 feet and 140 fig/kg at 0 feet
· Pyrene at 140 and 850 fig/kg at 0 feet and 2 feet, respectively

Pesticides and Polychlorinated Biphenyls (PCBs). Pesticides and

polychlorinated biphenyls were not detected.

Metals. Table 22-2 presents results of the detected metals.

10020A4B.SCO\93\JD-5/2
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In summary, TFH-diesel was detected at all sampling stations at up to 32 mg/kg

(2 feet at 22_1FB2) and TFH-gasoline was detected at all stations at less than

1 mg/kg. TRPH was detected at 22_1FB2 and 22_1FB3 at a maximum concen-

tration of 393 rog/kg (2 feet at 22_1 FB2). VOCs detected were acetone, toluene,

and 2-butanone, to a maximum concentration of 31 fig/kg (2 feet at 22_1FB3).

Various SVOCs were detected to a maximum of 1,200 fig/kg (fluoranthene at

0 feet, 22_1FB3). Pesticides and PCBs were not detected.

B22.5.2.3 Stratum 2: Eastern Area

Hydrocarbons, three VOCs, three SVOCs, and metals were detected.

Hydrocarbons (TRPH, TFH). At Station 22_2FB3, TFH-diesel increases in

concentration from 28 mg/kg at 0 feet, to 3,610 mg/kg at 2 feet, to 9,140 mg/kg

at 4 feet. TFH-diesel was also detected at 22_2FB2 at 40 mg/kg at the O-foot

depth. TFH-gasoline also shows an increase with concentration with depth at

22_2FB3; 0.1 mg/kg at 0 feet, 309 mg/kg at 2 feet, and 916 mg/kg at 4 feet.

TFH-gasoline at 22_2FB2 (0 feet) is 0.2 mg/kg. As in the cases of TFH-diesel

and TFH-gasoline, TRPH increases in concentration with depth at 22_2FB3; 261

at 0 feet, 2,016 mg/kg at 2 feet, and 4,666 mg/kg at 4 feet.

Volatile Organic Compounds (VOCs). VOCs were detected only at 22_2FB1 at

2 feet and consist of 2-butanone at 4 fig/kg, toluene at 9 fig/kg, and 2-hexanone

at 4fig/L. VOCs detected are below CRDLs. 2-Butanone is a demonstrated

laboratory contaminant; the maximum detected concentration in the trip blanks

was 33 fig/L.

Semivolatile Organic Compounds (SVOCs). SVOCs were detected only at

22 2FB3 and consist of 2-methylnaphthalene (8,300fig/kg at 4 feet and

24,000fig/kg at 4 feet), isophorone (7,100fig/kg at 4 feet), and naphthalene

(5,400 fig/kg at 4 feet). The concentrations of SVOCs detected at 2 feet are

below CRDLs.

10020A4B.SCO\93\JD-5/2
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Pesticides and Polychlorinated Biphenyls (PCBs). Pesticides and PCBs were

not detected.

Metals. Table B22-2 presents results of the detected metals.

In Stratum 2 (Eastern Area), TFH-diesel (up to 9,140 mg/kg), TFH-gasoline (up to

916 mg/kg), and TRPH (up to 4,666 mg/kg) concentrations are highest and

increase with depth at location 22_2FB3. SVOCs appear to show a similar trend

(up to 22,000 fig/kg). VOCs were detected at 22_2FB1 only (up to 9 fig/kg). In

Stratum 1, TFH-diesel and TFH-gasoline were detected at all stations, but a

spatial trend, similar to that of Stratum 2, is not apparent. In general,

hydrocarbon concentrations at Stratum 1 are lower than at Stratum 2.

B22.6 Vadose Zone Soils

B22.6.1 Description of Subsurface Soil Samples

One monitoring well and one 25-foot boring were drilled and soil was sampled

from both.

B22.6.2 Subsurface Geology

Site 22 overlies approximately 350 feet of unconsolidated Quaternary sediments,

which in turn overlie the semiconsolidated bedrock of the Irvine Area

Groundwater Basin. Figure B22-2 is an east-west geologic cross section

through the site.

Alluvium encountered during drilling consists of layered sequences dominated

by variable mixtures of sands, silts, and clays (e.g., sandy clay, clayey silt).

Thus, well-defined permeable units such as well-sorted coarse sands are

infrequent. More detailed descriptions are provided in the soil boring logs

(Appendix K).

10020A4B.SCO\93\JD-5/2
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B22.6.3 Analytical Results

Nine subsurface soil samples were collected from Well 22_DBMW47; five

samples were collected from Boring 22_25B219. Chemicals detected (sum-

marized in Table B22-3) were fuel hydrocarbons, five VOCs, two SVOCs, three

pesticides, and metals.

Hydrocarbons (TRPH, TFH). TFH-diesel and TRPH were not detected. TFH-

gasoline concentrations increase slightly with depth in 22_25B219, but are less

than 1 fig/kg. TFH-gasoline was detected in 22_DBMW47 at 0.4 mg/kg at 5 feet.

Volatile Organic Compounds (VOCs). In 22_25B219, VOCs detected were

2-butanone (2 to 3 fig/kg at depths of 5 to 25 feet) at concentrations below the

CRDLs, and methylene chloride at 39fig/kg at 20 feet. 2-Butanone and

methylene chloride are demonstrated laboratory contaminants; their maximum

detected concentrations were 33 fig/L and 42 fig/L, respectively.

In 22_DBMW47, VOCs detected include acetone at 20 to 73 fig/kg at depths

between 5 and 25 feet; there is no apparent correlation between depth and

concentration. Also detected (at concentrations below the CRDLs) were

methylene chloride at 8 fig/kg (95 and 135 feet), toluene at 3 to 5 fig/kg (5 to

135 feet), and TCE at 6 fig/kg (135 feet). The sample that contained TCE was

collected below the water table in the well screen interval of Well 22 DBMW47.

Semivolatile Organic Compounds (SVOCs). SVOCs detected in 22_DBMW47

are benzyl butyl phthalate at 710fig/kg, estimated (95feet), and bis(2-

ethylhexyl)phthalate at 1,100 and 1,800fig/kg at depths of 5 and 10feet,

respectively.

Pesticides, Polychlorinated Biphenyls (PCBs). Pesticides detected were 4,4'-

DDD at 5.71 fig/kg, 4,4'-DDE at 7.46fig/kg, and 4,4'-DDT at 4.37fig/kg in

22 DBMW47 at 10 feet.
m
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Metals. Table 22-3 presents results of the detected metals.

Total Organic Carbon (TOC). TOC was not detected.

In summary, hydrocarbons (TFH-gasoline) were detected at concentrations

below the California LUFT action levels. TFH-diesel and TRPH values were

measured below detection limits. Two VOCs (2-butanone and methylene

chloride) were detected at 22_25B219 and four VOCs (acetone, toluene,

methylene chloride, and TCE) were detected at 22_DBMW47. Acetone,

methylene chloride, and 2-butanone are demonstrated laboratory contaminants.

Of these, only acetone was detected above the maximum detected concentration

in trip blanks.

No depth-to-concentration Correlation was apparent for the VOCs detected. All

the detected VOC values for the vadose zone are below CRDLS. SVOC

concentrations were measured below detection limits in Stratum 2. However,

benzyl butyl phthalate and bis(2-ethylhexyl)phthalate had maximum concentra-

tions of 710 and 1,800 fig/kg, respectively, in 22_DBMW47. Pesticides detected

were 4,4'-DDD at 5.71 fig/kg, 4,4'-DDE at 7.46 fig/kg, and 4,4'-DDT at 4.37 fig/kg

in 22 DBMW47 at 10 feet.
t

B22.6.3 Soil Vapor Headspace Concentrations

Organic vapor analysis (OVA) results are presented in Attachment 1 to

Appendix B. In general, the OVA data and the laboratory data both indicate the

presence of subsurface VOCs. The maximum OVA concentrations were recorded

within the coarser-grained units (the sand lenses identified during drilling).

10020A4B.SCO\93\JD-5/2
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B22.7 Groundwater

B22.7.1 Site. Specific Hydrogeology

Well construction details are presented in Table B22-4. The static water level

recorded in Well 22_DBMW47 at Site 22 is indicated in Figure B22-2. Depth to

water is approximately 120 feet bgs. Based on December 1992 static water

levels for Site 22 and surrounding monitoring wells, the horizontal hydraulic

gradient is 0.007 to the northwest.

Vertical hydraulic gradients are expected to be down at Site 22 in response to

regional pumping of underlying aquifers, as seen in Well Cluster 3, located

approximately one-third of a mile southeast of the site. Slug test and pumping

test data are discussed and evaluated in Appendix F. Table F-2 in Appendix F

shows aquifer parameters for all wells for which aquifer tests were performed,

and Table B22-5 gives hydraulic parameters for Site 22.

The hydraulic conductivity and transmissivity (40-foot screen) for Well

22_DBMW47 are approximately 7 fi/day and 250 ft2/day, respectively

(Table B22-5). Based on the above hydraulic conductivity and a gradient of

0.007, and assuming an effective porosity of 20 percent, the average linear

groundwater velocity is about 0.2 fi/day.

B22.7.2 Analytical Results

A summary of detected chemicals in groundwater is presented in Table B22-6.

Detected compounds include hydrocarbons, six VOCs, metals, and gross alpha

and beta particle activity.

General Chemistry. One groundwater sample was collected from Well

22_DBMW47. The field pH was 6.95, the field EC was 1,500, and the field water

temperature was 22.8°C. In general, the groundwater is a calcium chloride to

calcium sulphate type of water. The alkalinity of the sample (as CaCO3) is

10020A4B.SCO\93\JD-5/2
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190 mg/L. The bicarbonate concentration is 232 mg/L. The sample contained

1,130mg/L of total dissolved solids (TDS). The chloride, sulfate, and

nitrate/nitrite-N levels are 228 rog/L, 263 mg/L, and 18.7 rog/L, respectively.

Stiff and Piper diagrams for Site 22 are found in Appendix J.

Hydrocarbons (TRPH, TFH). TRPH and TFH-diesel were not detected and

TFH-gasoline was less than 1 mg/L in Well B22_DBMW47.

Volatile Organic Compounds (VOCs). VOCs detected were:

· Carbon disulfide at 1 fig/L (below the CRDL)
· Chloroform at 3 fig/L
· Carbon tetrachloride at 5 fig/L
· PCE at 7 fig/L
· TCE at 1,000 fig/L

Semivolatile Organic Compounds (SVOCs). SVOCs were not detected.

Pesticides, Polychlorinated Biphenyls (PCBs), and Herbicides. Pesticides

and PCBs were not detected. (Herbicide analysis was not requested).

Metals and Cyanide, Detected metal concentrations are presented in

Table B22-6. Selenium is the only metal detected above the MCL.

Gross Alpha and Beta Particle Activity. For Well 22_DBMW47, gross alpha

activity is 9.0 pCi/L and gross beta activity is 5.8 pCi/L.

In summary, TRPH and TFH-diesel concentrations were not detected and TFH-

gasoline was detected (60 fig/L) below California LUFT limits. Six VOCs were

detected above detection limits and three of these (carbon tetrachloride at

5 fig/L, PCE at 7 fig/L, and TCE at 1,000 fig/L) are above MCL values. SVOCs,

pesticides, and PCB concentrations were measured below detection limits.

Selenium at 28.9 fig/L is the only metal measured above its MCL value.

10020A4B.SCO\93\JD-5/"2
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B22.7.3 Comparison with Drinking Water Standards

As shown in Table B22-7, analytical results were compared to the most stringent

of three drinking water criteria: EPA MCLs, California MCLs, and California

action levels. Well 10 DGMW77 groundwater exceeds the state or federal MCL

for TCE, PCE,carbon tetrachloride, selenium, and TDS.

B22.8 Potential Contaminant Migration Pathways

Surface water runoff does not appear to be a significant migration pathway because the

site topography is relatively flat and no discrete surface water drainage courses are near

the site.

Contaminant migration via infiltration and groundwater transport is not believed to

represent a significant migration pathway for the concrete apron (southern portion of

Stratum 2, Eastern Area), because infiltration through this area is probably minimal.

Prior to the placement of the aircraft matting (northern portion of Stratum 2), the surface

soil was mixed with cement and wetted. Therefore, this surface probably greatly

reduces the infiltration of water and potential migration of contaminants to groundwater.

Contaminant migration via infiltration and groundwater transport may be a pathway at

Stratum 1, the Western Area, whose surface consists of bare soil covered with gravel.

B9.9 Summary and Conclusions

Contaminants have been observed at Site 22 in all sampled media: surface and near-

surface soils, vadose soils, and groundwater. Compounds detected in all media include

hydrocarbons, VOCs, and metals. Additional detected compounds include SVOCs

(surface and near-surface soils, vadose soils), pesticides (vadose soils), and gross

alpha and beta particle activity {groundwater).

VOCs have been detected in the groundwater sample collected from Well 22_DBMW47.

However, there is no evidence to suggest that Site 22 itself is contributing to the

10020A4B,SCO\g3\JD-5/2
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regional groundwater VOC contamination (OU-1). Another source or multiple sources

may exist that are upgradient of Site 22.
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Table B22-1

Site 22 (OU-3): Types of Samples and Chemical Analyses
MCAS El Toro Phase I RI Technical Memorandum

Groups of Anal_es Requested a

Station Sample Sample Pesti- (3enl. Qro_e
Location/ Identi- Identl- Depth Semi- cide$/ Herbl- Chem- DloxinsJ Alpha/
Stratumc fication ficetion (fi) VOCe VOCe PCBs cidee TPH TFH Metals [ CN ist_/ TOC Furene Beta

Surface Water and Sediments (Not,,mp_ed)

Surface and Near-Surface Soils

I 22_1FB1 S1454383 0 X X X X X X
S1454382 2 X X X X X X

1 22_1FB2 S1454390 0 X X X X X X
S1454385 2 X X X X X X

I 22_1FB3 S1454381 0 X X X X X X
S1454,.'.'.'.'.'.'.'.'_62 X X X X X X
S1454514b 2 X X X X X X

I 22_DBS S145432801 0 X X X X X X

2 22_2FB1 S1454389 0 X X X X X X
S1454388 2 X X X X X X

2 22_2FB2 S145433501 0 X X X X
S145433701 2 X X X X
S1454376 4 X X X X X X

2 22_2FB3 S1454377 0 X X X X X X
S1454380 2 X X X X X X
S1454448 4 X X X X X X

Vadose Zone Soils

2 22_25B219 S1456530 5 X X X X X X
S1456529 10 X X X X X X
S1456531 15 X X X X X X

S1456527 20 X X X X X X
S1456528 25 X x X X X X

1 22_DBMW47 S1456185 5 X X X X X X
S1456188 10 X X X X X ×
S1456187 15 X X X X X X
S1456174 20 X X X X X X
S1456173 25 X X X X X X
S1456172 35 X X X X X X
S1456177 55 X X X X X X
S1456186 95 X X X X X X
S1456387 135 X X

Groundwater

Ixlxlxlxlxf I Ix
a VOCs= VolatileOrganicCompounds; Semi-VOCs- SemivolatileOrganicCompounds;

PCBs= PolychlorinatedBiphenyls;TPH = TotalRecoverablePetroleumHydrocarbons;
TFH = TotalFuelHydrocarbons;CN = TotalCyanide; TOC = TotalOrganicCarbon.

b Duplicate

c Stratum1 = WesternTAFDS;Stratum2 -- EasternTAFDS,

10020930.SCO_3\J D-5/1



Table 022-2
Site22 (GU- 3): Summary of Detected Chemicals In Sediments and Surface/Near-Surface Soil

MCA8 El Tom Phase I RI Technical Memorandum

STATION ID I 22 1FBt 22 IFB1 22 1FB2 22_tF02 22 1FB3 22 1FB3 22 1FB3 22 2FB1
SAMPLE NUMBER $t'4S4383 S1'4841182 $1'454300 81454386 SI-4S439t S1'4S4386 S1'4S4514 St'4S4380

SAMPLE DEPTH(FT.BGB) I (0) (2) (0) (2) (0) (2) (2) (0)ANALYTE BY GROUp UNI'I_ DVF[a) DVF_a_ DVF(li) DVF(a} DVF{a) DVFla) DVF¿a) DVF(a)METALS

ALUMINUM MG/KG 8030 7600 11200 8130 13100 9780 10700 6340
ARSENIC MC-JKG 3.8 2.7 5 3.7 3.9 4.7 2,4 4.4
BARIUM MG/KG 76.7 93.6 91.1 170 109 92,6 111 77
BERYLLIUM MG/t(G 0.41 U 0.33 U 0.33 U 0.37 U 0.4 U 0.44 U 0.43 U 0.24 b
CALCIUM MG/KG 13200 5500 30200 35500 40200 10500 7630 3470
CADMIUM MG/KG 0.0 b 0.95 b 0.83 b 1.4 0.77 b 1.4 1.3 0.48 b
COBALT MG/KG 3.8 b 3.5 b 4.3 b 3.1 b 4.7 b 3.7 b 4.9 b 3.5 b
CHROMIUM MG/KG 10.8 7.8 10.5 92 12.9 11.8 11 10.1
COPPER MG/KG 6.0 5.9 8.7 7.1 9.7 0 {) 3.5 b
IRON MG/KG 12200 9660 14500 11500 14500 11700 13300 11000
MERCURY MG/KG 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.05 U 0.03 U 0.03 U
POTASSIUM MG/KG 2330 2350 2'360 2550 2950 2600 3040 2460
MAGNESIUM MG/KG 3150 3380 4670 15200 5050 4440 5300 2500
MANGANESE MG/KG 152 171 272 797 221 184 200 143
SODIUM MG)t(G S30 b 323 b 728 b 419 b 822 b 418 b 394 b 254 b
NICKEL MG/KG 5 b 7.9 b 6.5 b 9.1 7.2 b 7.5 b 89 b 0.1 b
LEAD MG,'I(G 39.6 7.6 17.9 8.9 15.6 11.7 91 3.1
ANTIMONY MG,/KG 2.5 U 2.7 U 2.3 U 3 U 2.8 U 2.7 U 2.7 U 2.6 U
SELENIUM MG,/KG 0.1 U 0.11 U 0.11 U 0.11 U 0.1 U 0.19 b O.11 U 0.11 U
THALLIUM MG/KG 0.15 U 0.16 U 0.15 U 0.16 U 0.15 U 0.16 U 0.16 U 0.15 U
VANADIUM MG/KG 20.6 23.4 30 32.4 34.3 31.2 33.2 27.9
ZINC :MC/KG 32.4 35.9 45.11 37.7 38.8 43.1 41.3 32.2
VOLATILE ORGANIC COMPOUNDS

TOLUENE UG/KG ] 2 J 4 d 10 U 4 J 10 U 4 J 4 J 11 U2-H NONE ., U . U 10 U . U 10 U .' ' U ,1
Aco.E ] 1, . 14 11 u 27 ;3 3, U2-BUTANONE UG/KG 10 U ,, U 10 U 11 U 10 U 11 U 11 U 11 U
SEMIVOLATILE ORGANIC COMPOUNDS

BIS(2-ETHYLHEXYL)PHTHALATE UG/KG 680 U 720 U 150 J 720 U 680 U 739 U 720 U 890 U
PYRENE UG/KG 680 U 720 U 690 U 720 U 140 J 850 720 U 890 U
INDENO(lr2_3-CD)PYRENE UG/KG 680 U 720 U 690 U 720 U 680 U 200 J 720 U 600 U
BENZO_)FLUORANTHENE UG/KG 680 U 720 U 690 U 720 U 680 U 379 J 720 U 890 U
FLUORANTHENE UG/KG 680 U 720 U 690 U 720 U 140 J 1200 720 U 690 U
BENZO(I'0FLUORANTHENE UG/KG 600 U 720 U 600 U 720 U 680 U 240 J 720 U 090 U
CHRYSENE UG/KG 680 U 720 U 600 U 720 U 600 U 400 J 720 U 690 U
BENZO(A}PYRENE UG/KG 600 U 720 U 690 U 720 U 680 U 320 J 720 U 600 U
BENZO(A)ANTHRACENE UG/KG 680 U 720 U 690 U 720 U 680 U 390 J 720 U 600 U
ISOPHORONE UG/KG 680 U 720 U 690 U 720 U 680 U 730 U 720 U 690 U
Pt"IENANTHRENE UG/KG 680 U 720 U 690 U 720 U 680 U 1000 720 U 690 U

'*' CARBAZOLE UG/KG 680 U 720 U 690 U 720 U 680 U 170 J 720 U 600 U
NAPHTHALENE UG/KG 600 U 720 U 690 U 720 U 600 U 730 U 720 U 090 U
2-METHYLNAPHTHALENE UG/KG 680 U 720 U 690 U 720 U 680 U 730 U 720 U 690 U
TOTAL FUEL HYDROCARBONS (DIESEL AND GASOLINE_

T .O,ESEL 1Z,IUI019ZI ] 13 lUl3221 126.01 I' I 11"41 I 13'2IUTFHGASOLINE MC-dKG 0.052 U 0.006 0.052 U 0.07 0.11 0.065 0.126 0.053 U
TOTAL RECOVERABLEPETROLEUM HYDROCARBONS ('I'RPH)

TRPN IMG/KG I 26 [ U I 26 I U I 106 [ I 125 I I 213 t I 261 I I 393 I I 20 I U
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Table 522-2

Site22 (OU- 3): Summary of Detected Chemicals In Sedlmentl and Suffice/Near-Surface Soil

MCA8 El Tore Phalli I RI Technical Memorandum

8AMPL.E NUMBER 8 t'4SaklU 8t45433.50t 8145433701 81454378 81'4_13T/' 81U43110 St 41b1443 $148432001

8AMPtJE DEP11HNIr1'._8) (2) (0) (2) (4) (0) (2) (4) (0)ANALY'I1; BY GROUp UNII'8 DVFJa) DVF[a) DVF(a)
iiErA/.s
M.UMINUM MG/KG 12400 12300 5170 111000 11000 7300
NRSENIC MG/KG 3.2 3.4 1.8 b 2.5 2.5 3.9
E)ARIUM MG/KG 171 178 57 120 158 103
3ERYU.JUM MG/KG 0.52 b 0,53 b 0.15 b 0.86 b 0.57 13 0.41 U
_LClUM _G 0150 1O(X)O 27800 8530 9150 14700

_IkDMIUM MG/KG 1,7 1,2 0.46 b 1.7 1.4 I b
P_.OBALT MC-aKG 7.5 b 6.9 b 13.6 7.3 b 8.2 b 4.6 b
_HROMIUM MG/KG 12.5 12.1 4.4 15.7 10.7 11.0
COPPER MG/'KG 11.7 9,2 4,0 b 10.5 0.3 7.9
rRON MG/KG 16800 16700 5700 18800 14600 11400
IAERCURY MG_KG 0,11 0,03 U 0.03 U 0.03 LI 0.03 U 0.03 U
POTASSIUM NK3/KG 4700 4510 1150 43{10 3500 2580
MAGNESIUM MGfKG 7310 5000 2270 8270 7400 38g0
MANGANESE MG/KG 207 310 94_5 2gg 245 202
SODIUM MGJ'KG 303 b 659 b 504 b 404 b 571 b' 502 b
N_CKEL MG_G 10,7 0.2 4.2 b 10.9 11,3 7.0 b

MG/KG 2.7 2.6 7.3 2.7 Z6 31.1
NNTI_ MG/KG 2.8 U 2,8 U 2.7 U 2.9 U 3 b 2.5 U
SELENIUM MG/KG 0.12 U 0.11 U 0.11 U 0.12 U 0,12 U 0.1 U
THALLIUM MG/I(G 0.35 U 0.18 b 0.16 U 0.38 b 0,31 b 044 U
VANADIUM MG_G 3g.g 42 12.7 47.8 38.3 25,2
ZINC MG/KG 57.1 58 17,7 56.2 40.g 42.8
VOLAT/LE ORGAN_ COMPOUNDS

2-HEXANONE UG/KG 4 J 11 U 11 U 12 U 11 U 80 U 55 U 10 U
ACETONE IUG/KG 48 U 16 U 10 U 61 U 10 U 330 U 75 U 12
2-BUTANONE UG/KG 5 J 11 U 11 U 12 U 11 U 60 U ,58 U 10 U
SEMna_N.A//LE ORGANIC COMPOUNDS
BI5{2-ETHYI.HEXYL)PHTHALATE UG/KG 780 U 730 U 740 U 810 U 730 U 2'3000 U 22000 U 680 U
PYRENE UG/KG 760 U 730 U 740 U 810 U 730 U Z30QQ U 220gQ U 68B U

INDENO{I _3--CO)PYRENE UG/KG 760 U 730 U 740 U 810 U 730 U 23000 U 22000 U 680 U
BENZO(B)FLUORANTHENE UG/t(G 780 U 730 U 740 U 810 U 730 U 23000 U 22000 U 680 U
FLUORANTHENE UG/KG 780 U 730 U 740 U 810 U 730 U 23000 U 22000 U 650 U
BENZO(K)FLUORANTHENE _G 760 U 730 U 740 U 810 U 730 U 23000 U 22000 U 650 U
CHRYSENE UG/KG 760 U 730 U 740 U 010 U 7_1 U 23000 U 2200_ U 680 U

BENZO(A)PYRENE UG/KG 760 U 730 U 740 U 310 U 730 U 23000 U 22000 U 680 U
BENZO(A)ANTHRACENE UGrKG 760 U 730 U 740 U 510 U 730 U 23000 U 2200(] U 680 U
ISOPHORONE UG/KG 760 U 730 U 740 U 810 U 730 U 23000 U 71{JO J 600 U
PHENANTHRENE UG/KG 760 U 730 U 740 U 810 U 730 U 23000 U 22000 U 680 U
:ARBAZOLE UG/KG 760 U 730 U 740 U 810 U 730 U 23000 U 22000 U QKI U

NAPHTHALENE UG/KG 760 U 730 U 740 U 510 U 730 U 23000 U 5400 J 680 U
2.METHYt.NAPHTHALENE UG_G 760 U 730 U 740 U 810 U 730 U 5300 J 29000 680 U

TOTAL FUEL HYDROCARBONS _'DIESELAND GASOUNE}

.,EsE. 1  11441u1 4o I 114.1IuI1541uI2041 1-101 101,0t 112.0IuTFH GASOLINE MG/I(G 0,058 U 0,192 0.0_, U O.0e2 U 0.128 309 913 0.052 U
TOTAL _COVERABLE PETROLEUM HYDROCARBON_ (TRPH}
TRPH IMc_G I 2o I u I 4. I f 2o r u I 2o r u i 2_1 [ } 2o18 I I '"_ I I B7 I

(a) A de5nlUonof each data vacation flag ([]Vl=) is provided In Table B-1.
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Table B22-3

Site22 {OU- 3): Summary of Detected Chemicals In the Vadose Zone (Subsurface) Samples

MCAS El Toro phase I RI Technical Memorandum

8AMPLE NUMBER 814156S3Q S148&S2g _45913t 1149U27 814.19_29 SI 4.1_t 118 815188 ._1459187
SAMPLE DEPlnH(FT.BQE! (S) (t0) 418) (210) (25) {S) [10) (18)

ANALYTEBYGROUp UNITS
METALS
ALUMINUM MO/KG 16800 5050 11100 3120 14700 10400 6850 6700
ARSENIC MO/KG 2.9 U 1.3 U 2.7 U t ,1 U 1.4 U 3.0 1.4 1_ 1.4 b
BARIUM MG/KG 165 105 174 43 50.9 138 79.7 1_
BERYLLIUM MO/KG 0.92 U 0.43 b 0.63 U 0.28 U 0.63 U 0.46 b 0.17 U 0.17 b
CALCIUM MG/KG 12700 7500 12400 4830 2180 0500 3010 7040
CADMIUM MO/KG 1.4 0.43 b 1.2 b 0.26 U 0.58 b 1.4 0.59 b 0.65 b
COBALT MG/KO 8.6 b 4 b 8.7 b 2 b 2.4 b 5.3 b 3.7 b 3.4 b
._HROMtUM MGIKG 16.3 7.1 14.3 6.3 12.1 10.7 68 8

;COPPER MO/KG 10.7 4.2 b 0.6 3.4 b 4.1 b 11.4 4.7 b 4.3 b
RON MO/KG 2120a 9350 16000 4330 11500 14300 9720 10100

,MERCURY MO/KG 0.39 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U
POTASSIUM MO/KG 5000 2670 4880 701 b 2240 5190 2920 2800
_,GNES{UM MC.d_O 10t 00 4320 8050 1380 3350 8560 4170 45g0
dANGANESE MG/KG 315 199 296 139 78.9 218 188 207
_,ODIUM MG/KG 793 b 330 b 1080 b 606 b 1050 b 341 b 227 b 340 b
_IICKEL MO/KO 13.4 4.2 b 8.5 b 5.9 b 6.6 b 10 4.6 b 4.1 b
.EAD MG/KG 2,2 0.93 2 1.3 2.4 5.1 1.5 1.8
kNTtMONY NIG._G 4 b 2.6 U 2,9 U 2.8 U 2.7 U 2.8 UJ 2.3 U 2.3 UJ
THALUUM MG/KG 0.t8 b 0.19 b 0.4 b 0.21 b 0.16 U 0.24 b 0.17 U 0.17 U
VANADIUM MO/KG 52.8 24 38.1 9.7 ID 26.5 31.8 22.7 269
[INC MG_(G 83,5 29.1 580 12.6 27.5 52.9 30,1 20.8
VOLATILE ORGAMC COMPOUNDS
2-BUTANONE UGIKG 3 J 3 J 3 J 2 J 2 J 12 U 11 U 11 U
METHYLENECHLORIDE UG/KG 12 U 12 U 12 U 30 B 24 U 12 U 11 U 1t U
TRICHLOROETHYLENE UG/KG 12 U 12 U 11 U 11 U 11 U 12 U 11 U 1t U
_CETONE UG/KO 14 U 12 U 11 U 17 U 21 U 44 11 U 20
TOLUENE UG/KO 12 U 12 U 11 U 11 U 1t U 3 J 11 U 1t U
S_LATILE ORQAN/C C_n_._p__&_u_

i 01 770 7. IUI 740IuI 700IuI 710lul 11001 I 1' I I '" I UBENZYI.BUTYL PHTHALATE UG/KG 770 760 U 740 U 700 O 710 U 760 U 730 U 720 U
PESTI_nG_ AND PCBs

4,4'-DDD UG/KG 3.B4 3.83 UJ 3.73 UJ 3.5 UJ 3.57 UJ 3.8 U 5.71 3.62 U
4r4,.DDT 3.tl4 3.83 UJ 3.73 U___JJ 3.5 UJ 3.57 UJ 3.8 U 4.37 3.62 U __
TOTAL FUEl.. HYDROCARBONS(D_ESELAND GASOUNE)
_=HGASOUNE IMC_e I 0.059 I I 0.060 I I 0.00 I I 0.053 I u I o.o54 I u t o3. I I 0.0_ I u I 0.055 I u
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Table B22-3
Site22 (OU- 3): Summary of Detected Chemlcall In the Vadoee Zone (Subsurface) Samples

MCAS El Tofo phase I RI Technical Memorandum

_o,. I"--'t I"--'1t'-'1 I'-' I'-" I'-'1 I8AMPUE NUMBER 8t488t74 8t488173 81415817z 8t4811177 81458188 S14.86387

SAMPLE DEPI'TI(FT.BGS) (20) (25) (38) (88) (95) (138)
ANALYTE BY GROUP UNITS DVF(i} DVF(a) DVF(i) DVF(i) DVF(a) DVF(a)

METALS
U-UMINUk- MG/KG 8550 9590 6920 4930 7550
_RSENIC _ MO/KG 2.5 3 1.3 b 1.5 b 1.6 b
&I,RIUM MG/KG 203 t 22 72.8 60.9 92.8
0ERYLUUM MC-dKG 0.31 b 0.45 b 0.4 b 0.2 b 0.18 b
_-ALCIUM MG/KG 8280 4760 2270 2520 3170
,_4kDMIUM MGh(.G 0.92 h 1.9 0.73 h 1 h 1.6
'*tOBALT MGCKG 5.1 b 4.8 b 3.1 b 2.6 b 4.8 b
mHROMIUM MCwXG 8.4 10.7 8.9 6.5 88
POPPER MG/KG 6.B 8.9 3.6 b 5.1 b 7.8
_RON MC-dKG 11900 t 2900 8250 7340 10500
MERCURY MO/KG 0.03 U 0.03 U 0.03 U 0.03 U 003 U
POTASSIUM MCadKG 3470 3000 1160 1830 2820
MAGNESIUM MG/KG 6370 5010 2720 2400 3830
MANGANESE MG/KG 238 238 64.8 131 210
SODIUM MG/KG 649 b 1200 998 b 541 b 451 b
_CKEL MCa/KG 7.4 b 10 4.8 b 5.5 h 9.3
LEAD MG/KG 2.3 3.3 2.3 1.5 2.1
ANTIMONY MG/KG 2.S UJ 2.8 UJ 2.5 UJ 2.4 UJ 2.5 U
THALLIUM MO/KG 0.23 b 0.24 b 0.18 U 0.19 b 0.18 U
VANADIUM MG/KG 30.5 32.2 17.9 18.6 2B.4
ZINC MG/KG 38,3 38.2 19.4 21.3 29.3
VOLATILE ORGANIC C041N)UNDS
?BUTANONE UG._G 12 U 12 U 11 U 11 U 11 U 11 U

METHYLENECHLORIDE UC-JKG 1S U 22 U 11 U 11 U 8 J 8 J
TRICHLOROETHY1.ENE UG/KG 12 U 12 U 11 U 11 U 11 U 6 J
ACETONE UG/KG 73 72 25 24 11 U 11 U
TOLUENE UG/KG 5 J 3 J 11 U 11 U 11 U 4 J
S_LA TILE ORGANIC COMPOUNDS

UG/KG t U I 790 U U UBIS(2-ETHYL._TE luc,_G I 600 U I U I 730EENZYL BLrl'YL PHTHALATE 800 790 IU I 710 I U7,0 lul 72°728 710 Jl I ( [ I I
PESTIr*,_= AND/)CBs

4,4'-DOO UG/KG 3.98 I ] ]U 3.97 U 3.56 U 3.88 U 3.67 U t4m4'..DOT UG/KG 3.98 U 3.97 U 3.58 U 3.88 U 3.67 U
TOTAL FUEL HYDROCA_ONS (DmJC;@LAND GASOLINE)
TFHGA5OLINE IMC'/KoI o..e I u I o_ I u I o.os4 I u I oos4 I u I o056 I u I r I I I I

(il) A defMItion of each data validation flag (DVl=') is providedin Tal_e B-1.
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TM'CTO145 CLE-C01-01F145-B18-0001

Table B22-4

Site 22 (OU-3): Well Construction Details
MCAS El Toro Phase I RI Technical Memorandum

Station Identification

Item 22_DBMW47

Survey Location--Northing N549278.2
Survey Location--Easting E1547434.82

Ground Surface Elevation (ft above MSLa) 277.25
Measuring Point Elevation (ft above MSL°) 277.83

Measuring Point Location Top of sounding tube

Type of Surface Completion Above ground

Casing Diameter and Material 4" Schedule 40 PVC

Screen Diameter and Material 4" 20-slot Stainless Steel

Screen Interval (ft bgsb) 116-156

Length of Drop Pipe (ft bgsb) 147

Make and Model of Installed Pump Grundfos Rediflow 2, 2"-diameter submersible

Date of Pumping Test 29 October 1992

Date of Water Quality Sampling 29 October 1992

aMean sea level

bBelow ground sudace

1002093B.SCO_93\JD-5/1



TM'CTO 145 CLE-C01-01F145-B18-0001

Table B22-5

Site 22 (OU-3): Summary of Hydraulic Parameters
MCAS El Toro Phase I RI Technical Memorandum

Trans- Hydraulic
Well Analysis mi_sivity Conductivity Storage Leakance

Identification Type of Test Method (ft'_/day) (fi/day) Coefficient s Factor a

22_DGMW47 Pumping Cooper-Jacob 260 7.1 NA NA
(1946)

aNA = Not applicable.
Source: Table F-2 (Appendix F)
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Table B22-6
Site22 (OU- 3): Summary of Detected Chemicals In Groundwater Samples

MCAS El Toro Phase I RI Technical Memorandum

STATIONID 22_DBMW47
SAMPLENUMBER S1452068

SCREEN INTERVAL (116-156)

ANALYTE BY GROUP REG.CODEIb ) REG.LL=VEL_c) UNITS DVF(a) IGENERAL CHEMISTRY

ALKALINITY AS CACO3 NA NA MGJL 190

CARBONATE NA NA MG/L

BICARBONATE NA NA MG/L 232

CHLORIDE 3 250 MG/L 228

SULFATE 3 250 MG/L 263

NITRATE/NITRITE-N 1 10 MG/L 18.7

TOTAL DISSOLVEDSOLIDS 3 500 MG/L 1130
METALS

ARSENIC 2 50 UGIL 1.7 b

BARIUM 2 2000 UGIL 32.2 b

CALCIUM NA NA UG/L 187000

POTASSIUM NA NA UG/L 2460 b

MAGNESIUM NA NA UG/L 50500

MANGANESE 3 50 UG/L 5.4 b

SODIUM NA NA UG/L 82800

ANTIMONY NA NA UG/L 16.6 b

SELENIUM 1 I0 UG/L 28.9

VANADIUM NA NA UG/L 17.2 b
VOLATILE ORGANIC COMPOUNDS

TETRACHLOROETHENE 2 5 UG/L 7

CARBON TETRACHLORIDE 1 0.5 UG/L 5

CHLOROFORM 2 100 UG/L 3

CARBON DISULFIDE NA NA UG/L I J

TRICHLOROETHYLENE 2 5 UG/L 1000 D

TOTAL FUEL HYDROCARBONS (DIESEL AND GASODNE)TFH 'SOLINE I NA I NA IUGt'I  B.gI
GROSS ALPHA AND BETA

GROSS ALPHA I 2 I 15 I PCI/L I 5.8 I

(a) A del'tuition of each data validation flag (DVF) is provided in Table B-I.

(b) Regulatory Codes are: (c) The given concentration represents the California MCL,

1 = California MCL the EPA primary MCL, the EPA secondary MCL, or the

2 = EPA primary MCL California DTSC Action Level, whichever is most stringent.

3 = EPA secondary MCL
4 = California DTSC Action Level

=w =2.xLs Sheet 1 of 1



TM'CT0145 CLE-C01-01F145-B18-O(}01

Table B22-7

Site 22 (OU-3): Analyte Concentrations in Groundwater
Exceeding Regulatory Standards or D'I'SC a Action Levels

MCAS El Toro Phase I RI Technical Memorandum

Regula- Regula-

Well SI Concen- tory tory,4
Identification (ft bgs)b Analyte Units tratlon Level© Code'

22 DBMW47 (116-156) Selenium pg/L 28.9 10 2

Nitrate/Nitrite-N mg/L 18.7 10 2

Sulfate mg/L 263 250 1

Total Dissolved Solids mg/L 1130 500 1

Carbon Tetrachloride jug/L 5 0.5 2

Tetrachloroethylene pg/L 7 5 1

Trichloroethylene pg/L 1000 5 1

acalifornia Department of Toxic Substances Control
bscreen interval (feet below ground surface)
CThemost stringent federal/state drinking water standard was applied. In the presence of both an EPA
MCL and a California MCL, the most stringent MCL is represented. If neither an EPA or California MCL
is listed, the California DTSC action level was applied.
dRegulatory Code:

1=EPA Prima_j MCL; Federally enforceable drinking water standard established for the health
effects of contaminants

2=California MCL: Health-based drinking water standard enforceable at the state level
3=EPA Secondary MCL: Nonenforceable standard based on aesthetic qualities of taste, color, and

odor (Includes chloride, iron, manganese, sulfate, and TDS)
4=DTSC Action Level: Nonenforceable levels at which DTSC strongly urges water purveyors to

take corrective action to reduce the level of contamination in the water
they supply (Action levels cease to exist when state MCLs are
promulgated.)

10020B01.SCO\93\JD-5/1
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